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INTRODUCTION 
The southernmost extent of the Gary lobe of the Wisconsin 
glaciation in central Iowa lies stratigraphically above the 
Wisconsin loess, which in turn is superimposed over the Kansan 
till. Here it is possible to evaluate the relative degree of 
pedogenesis as influenced by parent materials of different 
ages. 
Erosion since the time of deposition has truncated 
the pre-existing solums, exposing areas of unaltered 
parent material upon which pedogenie processes have been 
active for an equal period of time regardless of the time of 
deposition. Thus, the differences in weathering intensities, 
illuviation, solum depth and degree of leaching of different 
time periods are altered and the effects of the current 
weathering cycle on the different parent materials can be 
studied. 
Establishment of the time of the most recent erosional 
cycle has been facilitated by radiocarbon dating. Once es­
tablished, the pedogenic differences can be evaluated and 
shown to be statistically significant or that the parameters 
are similar. 
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PREVIOUS WORK 
Dallas County has been subjected to at least three 
glaciations and the associated interglacial and postglacial 
stages (Chamberlin, 1895: Leverett, 1898a, 1898b; Shimek, 
1909; Ruhe, 1969b). The theoretical startigraphic cross 
section of all possible Pleistocene materials in the study 
area is shown in Figure 1. 
The bedrock underlying Dallas County is of Carboniferous 
age in the Des Moines series. In the immediate vicinity of 
the research area the bedrock is further classified in the 
Marmaton group, which consists of alternating shale and lime­
stone with some layers of sandstone and coal (Hershey, I969). 
The bedrock is capped by a residual soil which was over­
lain by the Nebraskan till approximately 750.000 years before 
present (BP) (Flint, 1957; Oschwald et al., I965). During the 
250,000-year interglacial stage following the Nebraskan gla­
ciation, a thick, strongly weathered soil was developed (Kay 
and Apfel, I929). This soil is presently known in strati-
graphic cross section as the Aftonian Paleosol (Chamberlin, 
1895). 
Approximately 500,000 years BP, the Kansan glacier covered 
most of Iowa with a second mantle of drift (Flint, 1957; Osch­
wald et al., 1965). The 350,000-year period that followed 
was designated by Leverett (1898b) as the Yarmouth intergla-
cial stage, during which a strongly weathered, jointed clay 
CARY DRIFT 
POST-TAZWELL LOESS 
WISCONSIN 
LOESS TAZWELL DRIFT 
PRE-TAZWELL LOESS 
LATE 
YARMOUTH-SANGAMON PALEOSOL 
KANSAN DRIFT 
AFTONIAN PALEOSOL 
NEBRASKAN DRIFT 
RESIDUAL PALEOSOL 
^B^ROCiSs^ \ 
Figure 1. Hypothetical stratigraphie cross-section of the research area 
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soil developed on the "broad tabular interfluves (Kay and 
Apfel, 1929). 
At about 150 000 years BP, the Illinoian glacier heralded 
the end of the Yarmouth interglacial period. Deposition dur­
ing this period was limited to the Illinoian drift in the ex­
treme southeast portion of Iowa and the Loveland loess along 
the Missouri River in western Iowa (Oschwald et al., 1965; 
Ruhe, 1969b). The interglacial stage following the Illinoian 
glaciation was named "Sangamon" by Leverett (1898a). 
In central Iowa where no deposition took place during the 
Illinoian stage, the soils and landscape developed continu­
ously through the Sangamon stage and thus became known as the 
Yarmouth-Sangamon interval. The paleosol reflects development 
only during the late Sangamon stage on the surfaces along 
drainageways and at the edges of the broad tabular divides, 
where erosion truncated the Yarmouth-Sangamon soils. These 
soils are not as well-developed as are the Yarmouth-Sangamon 
soils and are called "late Sangamon soils" (Ruhe, 1969b). 
The Tazwell glaciation covered parts of northcentral and 
central Iowa about 22,000 years BP (Oschwald et al., 1965; 
Ruhe, 1969b). This glaciation occurred during the period of 
loess deposition in that area and split the loess into pre-
Tazwell and post-Tazwell loess (Ruhe, 1969b). This glacia­
tion apparently did not affect the Dallas County area. 
The Sangamon period came to a close in this area about 
20,000 years BP with the advent of loess deposition and the 
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onset of the Wisconsin stage. Loess deposition did not begin 
over the entire state simultaneously and was dated for south-
central Iowa at about 18,000 years BP (Ruhe, 1969b). The 
loess deposition ceased with the advance of the Gary glacia­
tion about 14,000 years BP (Oschwald et al., I965). The Gary 
glacier covered only a part of northcentral and central Iowa 
while the Nebraskan and Kansan covered most of the state 
(Flint, 1957)* Loess deposition during the Wisconsin stage 
ranged from over I78O cm (700 in.) to 217 cm (85 in.) to 229 
cm (90 in.) in southcentral Iowa (Button, 19^7; Worcester, 
1973). 
Geomorphology and Soils 
The South Raccoon River divides Dallas County into con­
trasting soils-geomorphic areas by roughly marking the 
boundary of the Gary drift. North of the river is the Clarion-
Nicollet-Webster soil association on the Gary drift. South of 
the river is the Sharpsburg-Shelby-Winterset soil association 
on the loess mantled Kansan drift (Oschwald et al., 1965). 
On the Gary drift, drainage density is low, the drainage 
system is not well-integrated and many swales remain on the 
landscape (Ruhe, 1952). Slope frequencies characteristic 
of the area are shown in Table 1. The surface layer of Dallas 
County is in excess of 75^ Gary drift. Madison County, in 
comparison, lies directly south of Dallas County and is 
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Table 1. Slope frequencies of selected counties in Iowa 
(Arnold et al., i960) 
Slope 
County 0-1 2-4 5-8 9-13 14-17 18-24 25 up 
Boone 33.0 48.3 10.0 1.6 0.6 3.4 
Dallas 27.3 43.1 
CO 0
 
r—
1 
6.2 5.1 2.6 3.1 
Madison 24.] 19.8 22.2 10.5 7.1 7.5 2.2 
entirely in the Sharpsburg-Shelby-Winterset soil association. 
Drainage density and stream frequency (drainage texture) and 
local relief are all considerably higher than in the Gary 
drift area to the north (Ruhe, 1952). Steep slopes tend to be 
more frequent (Table 1) (Arnold et al., i960). Slope data 
for Boone County (Arnold et al., i960) have been included in 
Table 1 to give representative figures from a county lying 
entirely on the Gary drift. Boone County lies directly north 
of Dallas County. 
Soils found in the area are summarized in Table 2. These 
soils range from well-developed forest soils (alfisols) to 
regosoIs (entisols), developed in Wisconsin loess, Gary drift, 
Kansan drift and the Yarmouth-Sangamon and late Sangamon 
paleosols (Oschwald et al., I965). 
Characterization of the soils of the area has been adapted 
from descriptions given in the official soils series descrip­
tions by the National Cooperative Soil Survey (official 
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Table 2. Soils of the Dallas County area (Oschwald et al., 
1965) 
Soils 
Parent material Forest Transitional Prairie 
Gary till Ames 
Hayden 
Lester Webster 
Nicollet 
Clarion 
Storden 
Harps 
Okoboji 
Wisconsin loess Clinton Ladoga Macksburg 
Winterset 
Sharpsburg 
Kansan till Gara Shelby 
Steinauer 
Kansan paleosols Keswick Clarinda 
Adair 
technical soils descriptions, various authors and dates) and 
is condensed in the following paragraphs. 
The Ames series occurs on the nearly level to depres-
sional forested upland. It has very dark gray A1 horizons 
with 15 to 30 cm (6 to 12 in.) grayish brown to brown loam 
A2 horizons over yellowish brown to brown mottled heavy clay 
loam to clay subsoils. 
The Hayden series has thin, very dark gray loam A1 hori­
zons with thin to moderately thick dark grayish brown light 
loam A2 horizons. Hayden soils occur on the more strongly 
sloping forested areas in the Gary drift region. 
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In the prairie-derived soils, Storden occupies the 
steepest slopes and shows the least development. This soil 
is characterized by a mollic epipedon grading into unaltered 
Gary drift (oxidized and unleached). Carbonates are present 
to within a few centimeters of the surface. Storden soils 
are excessively drained. 
The Clarion series has much deeper development than the 
Storden series, and has a cambic B horizon. The profile is 
gradational with colors grading from black to brown to 
yellowish brown in the A, B and C horizons, respectively. 
Clay movement has been minimal. Depth to free carbonates 
ranges from 46 to 127 cm (18 to 50 in.). Clarion is well 
drained. 
The Nicollet series occurs on gently sloping to nearly 
level landscapes, has a thick, black, light clay loam A hori­
zon, a thick dark grayish brown mottled light clay loam B 
horizon grading into a grayish brown and light olive brown 
C horizon. Depth to free carbonates is from 51 to 122 cm 
(20 to 48 in.). Nicollet is moderately well to somewhat 
poorly drained. 
The Webster series occurs on the nearly level to level 
areas on the Cary drift. These soils are characterized as 
poorly drained. Gleying occurs at 40 cm (16 in.) to 6l cm 
(24 in.) in the B horizon and mottling between JO and 40 cm 
(12 to 16 in.) in the A3 horizon. Colors grade from black in 
the A horizon to olive gray in the B2 horizon to light olive 
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gray in the C3g horizon. 
The Harps series occurs around the swales that are 
common throughout the area. These soils are calcareouL, 
with numerous snail shells in the surface layer. It is 
mottled at 20 cm (8 in.) to 40 cm depth and gleyed below 25 to 
53 cm (10 to 21 in.). Harps is characterized as being poorly 
drained. 
The Okoboji series occurs in depressional areas, are 
noncalcareous, mottled below 30 to 48 cm (19 in.) (AI3 hori­
zon), gleyed below 5I to 94 cm (37 in.) and calcareous below 
63 to 100 cm (25 to 40 in.). Colors range from black to 
dark gray. Okoboji is characterized as very poorly drained. 
The Lester series is transitional between the forest and 
prairie soils, ranging in characteristics between Hayden and 
Clarion soils. Lester differs from Clarion by having incipi­
ent A2 horizon and strong blocky structure in the B2 horizon 
with clay skins on the ped surfaces. Variance from Hayden 
soils is that the A2 horizon is not as strongly developed, 
has less well-developed clay skins and structural grade. 
Clinton soils are similar to the Hayden soils in mor­
phology except they are more silty textured due to development 
from Wisconsin loess. 
Ladoga is the loessial counterpart of the Lester soil. 
Kacksburg is the loessial counterpart of Webster, Winterset is 
the loessial counterpart of Nicollet and Sharpsburg is the 
loessial counterpart of Clarion (Oschwald et al., I965). 
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The soils on the Kansan drift are characterized as being 
slightly more clayey and slightly redder than soils on the 
Gary drift. Aside from this, counterparts are: Lester and 
Gara, Shelby and Clarion, and Steinauer and Storden (Oschwald 
et al., 1965)• 
The soils developed in the Kansan paleosols or from the 
Kansan paleosols as exposed on the hill slopes are Keswick, 
Adair, and Clarinda. 
Keswick is a forest soil, developed under forest condi­
tions during the late Sangamon period and under forest cover 
on the present landscape. They contain a pebble band in the 
base of the A2 horizon. The horizons above the pebble band 
are developed in loess or loess and pedisediment; normally a 
thin very dark, granular A1 and a moderately thick to thick, 
grayish brown to brown A2 horizon. The horizons below the 
pebble band developed in the late Sangamon paleosol and are 
characterized as being red, dense clays. The B2 horizon 
may be as much as 100 cm (40 in.) thick. 
The Adair soils are similar to the Keswick soils except 
that they have been recently invaded by prairie or the prairie 
has been dominant since the paleosol has been exhumed. The 
characteristic A2 horizon is absent from this soil. 
The Clarinda series is the recently exhumed, highly 
weathered Yarmouth-Sangamon paleosol. Their main characteris­
tic is the light gray, very clayey texture of the B horizon. 
All the preceding summary of soils information was 
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condensed from official soils series descriptions by the 
National Cooperative Soil Survey. 
Soil Genesis 
Soils are formed and modified through the ages by a 
progressive series of physical and chemical changes after the 
parent material is deposited. 
Joffe (19^9) divided soil formation into four fundamental 
processes: (1) establishment of vegetation and accumulation 
of organic matter, (2) eluviation or leaching of materials 
from portions of the soil, (3) illuviation or formation of 
certain horizons such as argillie or calcic by deposition of 
material leached from overlying horizons, and (4) differentia­
tion of materials in the respective horizons. 
A classification of soils based on weathering and age 
can be highly useful in interpreting and describing soils such 
as those found in Dallas County, Iowa. Thompson (1957) pro­
posed such a classification which is fundamentally character­
ized from young to old, as outlined below: 
1. High content of easily weathered calcium and magnesium 
minerals, high base saturation of 2*1 lattice clays; 
2. Low content of easily weathered calcium and magnesium 
minerals, high content of easily weathered sodium and 
potassium minerals, medium base saturation of mixed 
2:1 lattice clays; 
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3. Some slowly weatherable sodium and potassium minerals, 
little unweathered calcium and magnesium minerals, 
dominance of 1:1 lattice clays, some 2x1 lattice 
clays, low base saturation; 
4. High content of quartz, little or no silt fraction 
in the subsoil, 1:1 lattice type clay in subsoil, high 
hydrogen saturation, large quantities of sesqui-
oxides and little unweathered silicate minerals, 
other than quartz, present; and 
5. Some quartz and 1:1 lattice clays with high propor­
tion of sesquioxides, forming a hard crust on desic­
cation. 
Organic Matter 
Humus in the soil is organic matter which has been re-
synthesized by soil microorganisms rendering it unrecognizable 
as to its origin (Alexander, I96I). Fresh organic material 
incorporated into the soil makes up only a small portion of 
the total organic matter in the soil and is decomposed and 
resynthesized in a period of months to a few years. 
The soil organic matter is in a state of constant flux. 
Ruhe ( 1969b) reported the age of organic carbon in the A hori­
zon of several soils to be in the range of 100 to 440 years. 
The landscapes on which these soils have developed have been 
dated in the range of 1,000 to 3,000 years. 
The nature of the radiocarbon determination indicates 
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that the age determined is the average age of all organic 
carbon in the soil sample (Daniels and Alberty, I96I). The 
soil reaches a stable, climatically dependent organic matter 
content equilibrium in 700 to 1,000 years (Parsons, Scholtes 
and Riecken, 1962; Parsons et al., I97O). 
Leaching 
Leaching takes place at rates determined mainly by the 
solubility of the compounds being moved by this process, the 
amount of water moving through the soil profile, temperature 
and pH. The highly soluble nitrates and chlorides of sodium 
and potassium will leach first followed by the less soluble 
compounds of magnesium and calcium (Thompson, 1957). 
Calcium carbonate is normally the only leachable com­
pound remaining in the soil profile, in a mature soil in this 
region, due to its low solubility. The depth to which it is 
leached is controlled by the frequency of rain, rate of in­
filtration and amount of water removed by transpiration and 
evaporation, or the depth to which the moisture penetrated 
into the soil during an average year (Thompson, 1957). Many 
of the soils of this region under investigation have not 
reached leaching equilibrium (Smith, 1942). 
Several investigators have reported depth of leaching of 
calcium carbonate in the soils of Iowa and Illinois. Penton 
(1965) reported leaching of all free carbonates from soils 
developed in Wisconsin loess to depths of 0.914 m (3 ft) to 
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1.908 m (6.5 ft). Accumulations of CaCO^ have raised the 
calcium carbonate equivalent (CCE) from 7.8 to 19«1 originally 
in the parent material to 15«4 to 21.7?^ in the enriched layer. 
Tyler, Riecken and Allen (I962) reported leaching of all free 
carbonates to a depth of 94 to 168 cm (37 to 66 in.) in the 
very firm drift of northeastern Iowa. The CaCO^ enriched zone 
in these soils had CCE's of 2 to 10^. Smith (1942) reported 
leaching of CaCO^ in the Wisconsin loess in Illinois to depths 
of 208 to 1450 cm (66 to 104 in.) under forest and 86 to 127 
cm (34 to 50 in.) under grass, and CCE's of the enriched 
zones from 13.4 to 31.6^. 
Clay Formation and Movement 
Clay is the product of weathering of primary soil min­
erals. It may be weathered in place or it may be weathered 
and then transported from the site of weathering (eluvial 
horizon) to an area of deposition (illuvial horizon) (Joffe, 
1949). Recent studies have indicated that the greatest 
quantity of clay forms in the 0.5 to 1.0 am size fraction. 
Most clay translocation is associated with the less than 0.5 nm 
fraction (Madenford, 1972). 
In areas of comparable temperature, the rate at which clay 
is formed and transported is largely a function of the amount 
of water moving through the profile or time of retention 
(Joffe, 1949; Thompson, 1957; Buckman and Brady, I966; Ruhe, 
1969b). Soils with the hi^est content of clay in the B2 
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horizon are present in positions with the most water entering 
the surface or where a function of temperature times effective 
moisture (weathering intensity) is highest. 
Bartelli and Odell (1960a,b) reported strong argillie 
horizon development in Wisconsin-age glacial drift with a 
secondary argillie horizon (Beta horizon) below the B2 horizon 
and just above the calcareous glacial drift. 
Riihe (1969b) reported paleosols in excess of 2 m (7 ft) 
thick having ar gillie horizons in excess of 50^ clay developed 
during the Aftonian and Yarmouth-Sangamon interglacial periods. 
Harpstead and Rust (1964) reported that in gray-wooded 
soils in glacial drift, clay in the A horizon was reduced from 
3 to jyfo below that of the C horizon and accumulation in the 
B horizon was 3 to 8^ over that in the C horizon. The drift 
in the area that they worked is attributed to the Valders 
glaciation (Geological Society of America, 1959) a-nd is dated 
at approximately 10,000 years BP (Flint, 1971). 
Parsons et al. (I962) reported alterations of material 
in the Effigy Mounds in northeastern Iowa in a period of 1,000 
to 2,500 years. As stated in the abstract (page 491): 
The development of soils profiles in the mounds has 
been most pronounced during the first 1,000 years. The 
mounds have reached their greatest present horizon ex­
pression in a period of no more than 2,500 years, and 
are similar in many respects to the Fayette soils which 
have developed over a period of no more than 14,000 
years. 
Nearly full expression of the A1 horizon was realized 
after 1,000 years and the platy structure of the A2 was 
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evident. Slight clay movement was detected after 1,000 years 
and after 2,500 years, clay films were present in the B2 
horizon. Structure in the B2 was apparent after 1,000 years. 
Madenford (1972), in a study of the differences between 
firm and friable drifts of northern Iowa, found that there 
was little difference in the coarse clay fraction between 
soils, and that the major portion of the difference between 
soils in the clay fraction lay in the medium (0.5-1.0 p.m) 
fraction. Most of the clay that moved in the profile occurred 
in the fine clay (less than 0.5 nm) fraction. 
Weathering 
Thompson (1957) gave a classification of soils based on 
a mineral weathering sequence that started with a slightly 
weathered material. The loss of calcium and magnesium min­
erals was the first step, followed by loss of 2:1 clay min­
erals, potassium and sodium minerals, 1:1 clay minerals and 
quartz, respectively, with the concurrent accumulation of 
sesquioxides. This sequence represents a developmental se­
quence from regosols or lithosols (entisols) to laterites 
(oxisols). 
Goldich (1938), in a classical paper on rock weathering, 
established a stability or weathering sequence for light 
silicate minerals. Table 3 gives this sequence with the 
least stable minerals at the top, progressing to the most 
stable minerals at the bottom. Quartz is the most resistant 
l6b 
Table 3* Mineral stability weathering series (Goldich, 
1938)% 
Olivine Calcic plagioclase 
Augite Calcic-alkalic plagioclase 
Homblend Alkali-calcic plagioclase 
Biotite Alkalic plagioclase 
Orthoclase 
Muscovite 
Quart z 
^he least stable minerals are listed at the top of the 
table and the minerals more resistant to weathering at the 
bottom of the table. 
of the series listed in Table 3. and therefore is used as a 
basis for comparison for the rate of weathering of the other 
minerals (Jackson and Sherman, 1953)» They state the size 
of mineral particles is directly related to the rate of 
weathering. 
Jackson and Sherman (1953) listed five intensity factors 
influencing the rate at which minerals weather: (1) tempera­
ture and its effect on the accumulation of organic matter; 
(2) base saturation and the associated acidity of the soil 
solution; (3) quantity of water infiltrating the soil; 
(4) biotic factors, i.e., recycling of bases and character 
of soil organic matter; and (4) redox potential and its 
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fluctuation. 
The temperature effect on rock weathering is the only 
factor for which Jackson and Sherman (1953) determined values, 
with the relation given as T = 2., where T is the tem­
perature effect and t is the air temperature in degrees 
centigrade. 
The effect of water seems to be directly related to the 
amount of water infiltrating the soil (Smith, 1942) and to 
the wet-dry cycle (Goddard, Runge and Ray, 1973). 
The pH of the soil solution is directly related to the 
base saturation of the soil colloids (Thompson, 1957; Buckman 
and Brady, I966). The production of carbon dioxide and ni­
trates in the soil complement the acidity potential of the 
soil solution due to the exchangeable hydrogen, thus increas­
ing the overall acidity and hence the solubility of soil min­
erals and the rate of weathering (Waksman and Starkey, 1931; 
Hill, 1937; Rhoades, 1939). " 
Some work has been reported (Ruhe, 1956; Ruhe, Daniels 
and Cady, 1967) on the weathering ratios of both light and 
heavy minerals (the ratio of quartz grains to feldspar grains 
in a textural fraction and the ratio of zircon + tourmaline 
to the amphiboles + pyroxenes) in soils and paleosols in Iowa. 
In the Greenfield quadrangle, Ruhe et al. (1967) found 
the quartz-feldspar (Q/F) ratio in the very fine sand fraction 
of modern soils developed in Wisconsin material to be close 
to 2 with deviations ranging from 1.94 to 2.57. The widest 
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ratios occurred in the A3 and B2 horizons and the narrowest in 
the C horizon. It was indicated that the lack of sufficient 
weathering to establish the "normal orderly arrangement" is 
responsible for the seeming reversal in the regosolic soils 
in the Wisconsin loess. 
In the late Sangamon paleosol, the ratio was highest in 
the A horizon, ranging from 3*3^ to 2.85 and decreasing to a 
low in the C horizon of 1.86 to 2.22. The Yarmouth-Sangamon 
paleosol showed the greatest variation (4.00 to 5-66 in the 
A horizon, 2.4$ to 2.70 in the C horizon) indicating slight 
development in the modern soils progressing to much stronger 
development in the Yarmouth-Sangamon paleosols. 
Ruhe et al. (196?) found rather wide variations in soils 
developed in Wisconsin loess, as indicated by the data in 
Table 4. These data indicate sli^t weathering in the Monona 
and Dow soils and moderate weathering in the Marshall. 
Age of Landscape and Radiocarbon Dating 
Radiocarbon dating of wood and organic carbon has been 
widely used for dating historical events and more recently in 
geologic and pédologie investigations (Scholtes, 1957)» 
By dating carbonaceous material from a specific zone or 
strata, the strata itself is dated. It may also date the 
approximate time of burial of the underlying material and/or 
the approximate date that the overlying material was deposited, 
depending on the position of the sample and the development 
apparent. By dating the base of the most recent post-
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Table 4. Quartz-feldspar ratios in the very coarse silt 
(32-64 (iin) fraction in soils developed in Wisconsin 
loess, extracted from Ruhe et al. (196?) 
Horizon Monona I Monona II Marshall Dow 
A 2.3 1.6 2.9 1.7 
B 2.2 2.0 2.4 2.0 
C 2.1 1.9 1.5 1.9 
settlement sediments in a floodplain or other depositional 
area, the date of the advent of the last erosion cycle and 
thus the approximate age of the hillslopes can be established 
(Ruhe, 1969b). 
The dates in Table 5 indicate some of the variations in 
the advent of the last erosion cycle or possibly two separate 
erosion cycles that were active in different parts of the 
state. The date indicated for the last cycle on the Gary 
lobe is approximately 3,000 years BP and 2,000 years BP in 
other parts of the state. One date of 1,100 years BP in 
Harrison County indicates the possibility of a minor cycle 
in that area. 
Geomorphic Surfaces 
The practice of separating landscapes into geomorphic 
surfaces in pédologie studies is strictly functional. Soil 
development can be related directly to the age of these 
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Table 5» Recent radiocarbon dates in Iowa (Ruhe, 1969b,c) 
Sample no.^ Location and material Years BP 
I 1013 Colo bog. Story Co., base of upper 3,100 ± I30 
peaty muck 
I 1016 Jewell bog, Hamilton Co., base of 2,365 ± 500 
upper peaty muck 
I 1412 McCulloch bog, Hancock Co., base of 3»170 ± I90 
upper peaty muck 
I 1421 Wolf Creek, Tama Co., American elm 2,080 ± II5 
log under 2.74 m (9 ft) of sediment 
I I852 Woden bog, Hancock Co., carbon below 2,830 ± II5 
base of upper peat 
I 1856 Hebron bog, Kossuth Co., organic car- 3,340 ± 110 
bon in upper part of upper silt 
I I860 Sumner bog, Bremer Co., peaty muck 2,930 ± 110 
near base of surface peat 
I 2334 Centerville, Appanoose Co., red elm 1,800 ± 100 
log under 3*05 m (10 ft) of sediment 
along Chariton River 
W 699 Thompson Creek, Harrison Co., willow 1,800 ± 200 
stump rooted in place under 3*66 to 
4.27 m (12 to 14 ft) of sediment 
W 702 Thompson Creek, Harrison Co., red elm 2,020 ± 200 
log 6.40 m (21 ft) deep at junction of 
Willow River and Thompson Creek 
W 799 Thompson Creek, Harrison Co., walnut 1,100 ± I70 
1.37 m (4.5 ft) deep in floodplain 
^ = determination by Isotopes, Inc.; W = determination 
by U.S. Geological Survey, Washington, B.C. 
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surfaces, thus, it becomes a convenient mechanism for the 
correlation of landscapes and soil development over large 
areas (Ruhe, 196?; Parsons et al., 1970). 
The "stable" surfaces, i.e., hill summits, steps, ter­
races and floodplains, are ordered sequentially by and dated 
where possible by radiocarbon dating and archeological or 
geological means. These surfaces are considered benchmark 
surfaces and others, such as erosion surfaces that bevel or 
cumulic surfaces that cover the benchmark surfaces, are dated 
relative to the benchmark (Ruhe, 196?). 
The comparisons of soils on geomorphic surfaces as out­
lined by Ruhe (I967) are: (1) the thickness of the solum 
increases from the youngest to the oldest surfaces; (2) the 
thickness of the B horizon increases from the youngest to the 
oldest surfaces; (3) the clay content of the B horizon in­
creases from the youngest to the oldest surfaces; (4) com­
parison of average weathering ratios (^/F and heavy minerals) 
of soils of geomorphic surfaces show progressive differences. 
Parsons et al. (1970) in studies of geomorphic surfaces 
in Oregon found that cambic B horizons developed in less than 
550 years and that argillic horizons developed in 555 to 5,250 
years in an area with 98 cm annual precipitation, with 90 cm 
falling between October and May; average temperature for 
January is 4°C and for July, 19°C ; annual temperature for the 
area is 12°C (Visher, 1954). 
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Weathering Zones 
The initial description of weathering zones was made by 
Kay and Pearce (1920) in discussion of " gumbo till" in the 
glacial drifts of Iowa. Kay and Apfel (I929), Kay and Miller 
(1934-1939) and Kay and Graham (1940-1941) further described 
these strata of material that reflected differences in 
weathering. Ruhe (1952 , 1956, 1969a,b.c) and Ruhe et al. 
(1967) described these zones as transgressing geological de­
posits and reflecting the surface topography. 
Daniels, Simonson and Handy (I96I) described the nature 
of the material in these zones in regard, to the ferrous iron 
content, free iron content and organic matter content. Soils 
described as oxidized contained less than 0.00005^ ferrous 
iron, more than 0.50 free iron and 0.03 to Q.59f° organic 
matter. Colors were mostly lOYR hue with values of 4 and 5 
and with chromas greater than 3 due to the surface of primary 
particles being coated with ferric iron. 
Deoxidized material contained less than 0.000050 ferrous 
iron, less than 0.50 free iron and about 0.150 organic matter. 
Colors were mostly in the hue of 2.5Y with values of 5 or 
greater and with chromas of 2 or less. All ferric iron coatings 
had been stripped from the surface of primary particles by 
natural processes and the iron had accumulated in localized 
zones in the ferric form (Ruhe, 1969b). 
Unoxidized material contained greater than 0.0010 ferrous 
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iron and up to 1.0^ free iron. Organic matter content ranged 
up to l.Ofo. Colors were described with hues of ^ Y, 5GY, 5G 
with values of 4 or less and chromas of less than 2. 
Leaching was determined by the presence (unleached) or 
absence (leached) of free calcium or magnesium carbonates 
(Ruhe, 1969b). 
By combining elements of weathering, the zones were 
described as oxidized and leached, oxidized and unleached, 
deoxidized and leached, deoxidized and unleached, unoxidized 
and leached, and unoxidized and unleached (Ruhe, 1969b). 
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SAMPLING AND METHODS 
General 
The setting 
The site selected for study was located such that the 
Gary till, the Wisconsin loess and the Kansan till were 
exposed on the same slope to preclude projection and ex­
trapolation across space in the correlation of data. 
The area occupies the southeast quarter of section 9. 
part of the southwest quarter of section 10, the northwest 
quarter of section 15 and the northeast quarter of section 
16, township 78 north, range 28 west of the fifth principal 
meridian. The site may be approached by travel 3 miles west 
of Adel, Iowa, on U.S. highway 6, then 3 miles south on 
Dallas County hi^way P58. It consists of the north side of 
the South Raccoon River valley wall and the adjoining flood-
plain on the north side of the river (Figure 2). 
The area is traversed by a small local drain, is bounded 
on the west by Panther Creek, on the south by the South 
Raccoon River and on the east by a long high ridge of Wiscon­
sin loess (no. 4, Figure 2) that extends approximately i mile 
from the edge of the floodplain to the edge of the Gary drift. 
The northern boundary is an east-west line approximately 1 
mile north of the South Raccoon River. 
The interfluve between the local drain and Panther Creek 
reflects a series of steps. The summit position is Gary drift. 
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Figure 2. Location of the research area 
1. Low till ridge 
2. Basin area 
3. Low loess ridge 
4. High loess ridge 
Border of Gary till 
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V. 
480 M 
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Just below the summit is a step that is the surface expression 
of the Wisconsin loess that outcrops at that position. Ap­
proximately one-half-way down the hill is a second step that 
is the surface expression of the Kansan drift and the late 
Sangamon paleosol that developed in it. Below this lies a 
long low ridge of Kansan drift underlain by sand and gravel, 
that runs along Panther Creek to the edge of the floodplain 
(no. 1, Figure 2). 
There is a basin-shaped drainage area (no. 2, Figure 2) 
between the high loess ridge on the east and the low till 
ridge on the west. This basin consists of a complex pattern 
of till, pedisediments and alluvial materials. The one devia­
tion from this is a low ridge of loess (no. 3. Figure 2) near 
the east side of the basin. 
The total relief on the research area is 38.1 m (125 ft). 
The floodplain in the area ranges from 268 m (880 ft) to 270 
m (886 ft) elevation above sea level mean'(SIM), and the 
elevation of the summit is 306 m .(1005 ft). 
The area generally has a southern aspect. Slopes at the 
top of the hill and on stable geomorphic surfaces ranged from 
0 to kfo, those on the Kansan till in which the Gara soils 
were developed, up to 20^. The west border of the area is 
Panther Creek. There was a cut bank on the east side of this 
stream, adjacent to the cemetery and the Wisconsin surface, 
that was unstable and actively eroding. No vegetation was 
established on the slope so the sand and gravel underlying 
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the Wisconsin surface were exposed. 
There were four streams that headed up in the area and 
that subsequently functioned within the area. One stream 
headed up near the top of the hill in the Wisconsin loess 
and flowed generally south to the county highway and then west 
along the right-of-way. A second stream headed up at the 
northeast comer of the cemetery and flowed southeast and 
joined the first stream described approximately in the center 
of the "pedisediment" basin. A third stream headed up on the 
east side of the low loess ridge in the pedisediment basin, 
flowed along the east side of this formation and joined the 
first stream described just to the north side of the highway. 
A fourth stream headed up on the west slope of the high loess-
capped ridge which bordered the east side of the research area 
and joined the third stream described along the east side of 
the low loess ridge before it joined the first stream described. 
These streams originally flowed to the south and were lost in 
the floodplain complex, apparently flowing into a long trough 
that could have been the stream channel at some earlier time. 
Currently this stream flows along the north side of the high­
way, having been diverted by the highway, and empties into 
Panther Creek at the southwest corner of the research area. 
The climate 
The climate is humid continental. Temperatures range from 
-37°C to ^3°C with an annual mean of 10°C. The January aver­
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age is 6°C and the July average is 24°C. The last killing 
frost in the spring occurs before May 1 and the first killing 
frost in the fall occurs after October 11. Normal annual 
evaporation from a free water surface is 137 cm (55 in.). 
Average annual precipitation is 81 cm (32 in. ) with Sjfo of 
the annual precipitation falling between May and September. 
The wettest year on record had 127 cm (50 in.) of precipita­
tion and the dryest year, 51 cm (20 in.) (Shaw and Waite, 1964). 
Precipitation distribution by quarters is: January, 
February, and March, I3.25S; April, May, and June, jS.kfo; 
July, August, and September, 34.6^; and October, November, 
and December, 15.8^. The winter quarter (Dec., Jan., Feb.), 
when the majority of precipitation is expected in the form of 
snow, received 10.3^ of the annual precipitation (Shaw and 
Waite, 1964). 
The Thomthwait statistics for the area show the P.E. 
index to be 69.09 and the T.E. index to be 51*62. The 
classification for the area is low humid, microthermal. 
Weather data are fram weather stations at Perry, Iowa, 
located 27 miles north; Creston, Iowa, located 4-3 miles south-
southwest; Guthrie Center, Iowa, 26 miles west-northwest and 
Des Moines, Iowa, 17 miles east of the research site. A 
weighted average of data from the four weather stations was 
used to arrive at the figures. 
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Field Procedures 
Topographic survey 
The base map of the area was prepared by plane table-
alidade survey. Eight primary transit points (TP's) were 
selected on topographic points considered advantageous for the 
survey. The distance between two of the TP's was measured 
carefully to establish the scale of the map. This distance 
was plotted on the map at the scale of 24.4 m per cm (200 ft 
per in.). All other transit points (primary) were located on 
the base map by intersection and resection. 
The elevation of the primary TP's were established by 
running a level circuit. Base level for the survey was sea 
level mean as established from a Dallas County hi^way de­
partment benchmark located in the research area. 
Land surface elevations were established by transit 
survey. The transit was set up on one of the TP's and 
oriented with respect to one of the other established TP's 
rather than magnetic north. The horizontal angle between 
the orientation direction and magnetic north was recorded for 
reference purposes. The area was covered in a 15*25 to 30.5 
m (50 to 100 ft) grid to insure complete coverage. The dis­
tance between observations was varied as necessary to ade­
quately describe the land surface on the finished topographic 
map. Extra points were recorded in all drains and gullies to 
insure accurate placement on the map. Location of the TP's 
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was verified during the transit survey. Data recorded for 
each point included center, upper and lower cross-hair read­
ing on rod; horizontal angle from the orientation point; and 
vertical angle from the horizontal. Where insufficient rod 
was visible to permit whole stadia readings, half stadia was 
used or two vertical angles were read at 1 ft difference on 
the rod and the horizontal distance computed by trigonometric 
means. 
Vertical and horizontal distances were calculated with a 
K & E stadia slide rule. The point observations were plotted 
on the base map using an Ames Stadia Protractor at the scale 
of 24.4 m/cm. 
Drilling and sampling 
Shallow and medium depth holes (up to 12.35 were 
drilled with a 196? Giddings truck-mounted model GSRP-S coring 
machine or a truck-mounted "Bull" hydraulic probe. Cores 
were taken with as large core tube as possible. Surface 
sections were cut with 7*5 cm tubes with the Giddings coring 
machine. At the point at which the machine would no longer 
push the 7*5 cm tubes, the working tube size was reduced to 
5 cm, 4.37 cm and 2.5 cm progressively as probing became more 
difficult. The largest tube available for the "Bull" probe 
was 4.37 cm. Cores were taken in 1.2 m sections with both 
machines. 
Deep sections were cored with a "Concore, Jr." drilling 
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and coring machine. Surface samples were taken with a 7.5 cm 
X .67 m Shelby tube and hydraulic probing. Deep sections, 
when sampling with Shelby tubes was not possible, were 
taken by driving a 4.37 cm "split spoon" with a 63.6 kg drop 
hammer. The split spoon was driven 0.6I m, then the hole was 
augered with a 7.5 cm continuous flight auger to the bottom 
of the driven hole to allow free movement of the sampling tool. 
Cores were described on site when possible, then samples 
were stored in polyethylene lined bags obtained from the 
Publications Distribution Center, I.S.U. Cores not described 
immediately were wrapped in freezer wrap and sampled when 
described. Samples were generally taken to represent 25 cm 
or less. 
Wood fragments recovered in drilling operations were C^^ 
dated by Isotopes, Inc. 
Oxidation states were determined on the basis of the 
color of the matrix, presence of iron stains and other 
mottling. Oxidized material had chromas greater than 2 and 
no or little mottling; deoxidized, chromas less than 2 and 
values greater than 4, and iron stains and/or ferruginous 
pedotubules in root channels and/or iron stains in seams; 
unoxidized, chromas less than 2 and values less than 4 and low 
chroma mottling. 
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Geomorphology 
Geomorphic studies were made on the basis of aerial 
photos, soils maps, topographic maps, and field observations. 
Slope frequencies of the contrasting areas were given by 
Arnold, Tyler and Riecken (i960) in Table 1. Weighted mean 
slope was computed by a formula on page 55^ in Standard 
Mathematical Tables, 20th ed.(Selby, I972). 
Geomorphic surfaces were defined by comparing soils 
with topographic maps, selecting the stable positions on 
ridges and steps upon which the strongest developed soils were 
located, then assigning each an approximate period of develop­
ment. 
Laboratory Procedures 
Mechanical analysis 
Determinations of textures were made by sedimentation. 
For size fractions of 2 urn and above, acceleration by gravity 
was used (Black, I965). For size fractions of 0.5 and 1.0 jj.m, 
acceleration by centrifugation was used according to the 
method of Tanner and Jackson (19^7). 
The soil samples were air-dried on greenhouse or lab­
oratory benches and then ground initially on a cast iron 
slab by use of a cast iron rocking crusher and a wooden roll­
ing pin. Grinding the samples to allow all particles less 
than 2 mm to pass throu^ a 10-mesh sieve was done with a cast 
iron mortar and pestle. 
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Samples that contained quantities of large aggregate were 
separated and the proportion of gravel determined. 
A sample of fine earth fraction (less than 2 mm) of 
10.5 to 11.0 g (air dried) was placed in tared 250 ml French 
square bottles. Then 25 to 30 ml distilled water and 10 to 
20 ml concentrated hydrogen peroxide (depending on OM content 
of the sample) were measured into each bottle. The samples 
were allowed to stand overnight in this solution, then 
evaporated to dryness on a steam table. Dried samples were 
placed in a drying oven at 110°C for 10 to 14 hours, then 
cooled in a desiccator. The bottles containing the dried 
samples were weighed and the wei^t of the sample determined 
by difference. 
Approximately I50 ml distilled water and exactly 10 ml of 
Sfo calgon (calibrated according to Black, 1965) were dispensed 
into each bottle. The samples were shaken for 12 hours at a 
rate of 240 oscillations per minute through a 3.8 cm stroke. 
After the period of agitation, tho samples were transferred 
to 1 liter cylinders and brought to volume with distilled 
water from a jug that was at thermal equilibrium with the 
room. The temperature of the room varied less than 1°C during 
sedimentation. The suspension in the cylinders was agitated 
for 1 minute with a perforated plunger type stirring rod. 
Twenty-five ml aliquots of the suspension were taken 
according to the schedule computed for Ames, Iowa (Appendix E) 
for recovery of samples to determine Wentworth scale sépara-
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tions up to 64^ (Table 6). The aliquots of soil suspension 
were placed in tared 50 ml beakers, the water evaporated off 
on a steam table and then dried at 110°C for 18 hours. The 
beakers and samples were then cooled in desiccators and 
weighed. The residue weight was determined by difference. 
The calculations for this portion of the mechanical 
analysis were made on a card-programmed Monroe model I665 
desk computer. 
The time for sedimentation of the 0.5 azid 1.0 t^m fractions 
was decreased proportionately with the increase in settling 
velocity due to centrifugal force. The samples (25 ml ali­
quots saved from the gravitational sedimentation) were spun 
down, then redispersed in distilled water and spun down again. 
The samples were washed 3 times in this manner to insure that 
all particles smaller than the size being determined were 
eliminated from the tube. Sample drying and weighing pro­
ceeded as before. 
Soil reaction 
The pH of the soils was determined in a 2:1 aqueous sus­
pension with a Beckman model H2 pH meter equipped with glass 
electrodes. The position of the electrodes was as prescribed 
by Black (I968). Ten grams of soil was placed in a 50 ml 
beaker, and 20 ml distilled water was added, then stirred 
with a "malt mixer" from which the metal blade had been 
removed and a piece of rubber hose had been slipped over the 
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Table 6. Wentworth scale of soil particle size distribution 
Fraction designation Size range (um) 
Fine clay 0 - 0.5 
Medium clay 
o
 
1—1 1 o 
Coarse clay 1.0 - 2.0 
Very fine silt 2,0 - 4.0 
Fine silt 4.0 - 8.0 
Medium silt 8.0 - 16.0 
Coarse silt 16.0 - 32.0 
Very coarse silt 32.0 - 64.0 
Very fine sand 64.0 - 128.0 
Fine sand 128 - 256 
Medium sand 256 - 512 
Coarse sand 512 - 1024 
Very coarse sand 1024 - 2048 
spindle. The hose was allowed to extend past the end of the 
spindle.approximately 6 mm and was split to the end of the 
spindle on 4 sides. Care was taken to prevent loss of the 
suspension due to the vigorous stirring action achieved with 
this mechanism. The samples were stirred twice in a 30 minute 
period and then stirred again immediately prior to making the 
pH determination. Samples were run in duplicate and each 
sample was read twice. 
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Weathering ratios 
The quartz-feldspar (i^F) ratios in the very coarse silt 
( 32-64 (im) and the very fine sand (64-125 i-m) fractions were 
determined by use of the microstaining technique of Jackson 
(1956). 
The very coarse silt fraction was obtained by sedimenta­
tion. A sample of dispersed soil was wet-sieved through a 
270 mesh sieve to remove the sands and then placed in a 1 
quart fruit jar. Two marks were placed on the side of the 
jar, one 2 cm from the table and the second 9 cm from the 
table. The jar was fitted with a stopper containing 3 glass 
tubes, two extending through the stopper approximately 2 cm, 
the other positioned to draw the solution in the jar down to 
the bottom mark. This tube was attached to a reservoir jar 
by means of a rubber tube which was in turn connected to a 
vacuum pump. The supernatant liquid was then withdrawn by 
suction to the lower line. The jar was refilled with dis­
tilled water through one of the short tubes to the top line 
at a rate so that filling was accomplished in approximately 8 
seconds and the sample was agitated concurrently with filling. 
Settling time for the 7 cm distance between the two marks 
on the jar was determined from Appendix E and at the appropri­
ate time vacuum was applied and the supernatant liquid removed. 
The sample was washed in this manner 3 times, then dried and 
stored for mineral analysis. 
The very fine sand fraction was obtained by sieving the 
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total sand fraction through a 120 mesh sieve. Total sand 
samples were retained from the mechanical analysis. 
Grain counts were made on stained slides by use of a 
binocular dissecting scope with 30X magnification for the very 
coarse silts and lOX magiiilication for the very fine sands. 
A gridded reticle was placed in one ocular to aid in counting. 
A minimum of 3 fields were counted on each slide. Fields 
were selected that contained from 100 to 300 quartz grains 
each. The quartz and feldspar grains in these fields were 
counted to establish the quartz-feldspar (Q/F) ratio. 
Staining procedure The mineral grains were mounted 
in Canadian balsam on frosted microscope slides so that 
approximately one-half of the grain was above the surface of 
the balsam. The slide was allowed to set for several days 
before any other operation was performed. 
The slide was inverted over concentrated hydroflouric 
acid for 5 minutes to etch the quartz and feldspar grains to 
facilitate the staining procedure. Most of the minerals that 
were more susceptible to HF decomposition than quartz and 
feldspar were completely eliminated by this process. The 
slides were immersed in a saturated solution of sodium co-
baltinitrite for 5 minutes to stain the potassium-bearing 
minerals, then rinsed in flowing water to remove the excess 
reagent. The calcium and sodium minerals were stained by 
immersing the slide in a l,Ofi solution of Malachite green for 
5 minutes. The slide was rinsed in flowing water and 
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blotted dry. 
Observations In this staining procedure, the ortho-
clase and other potassium-bearing minerals not destroyed by 
the HF etching process, stain a bright yellow by the yellow 
potassium cobaltinitrite clinging to the minerals. The 
Malachite green stains the calcic and sodic feldspars (plagio-
clase series) a bright blue and commonly causes the potassium 
minerals to take on a green to greenish yellow color. The 
transparent minerals are considered to be all quartz, although 
they may contain minor inclusions of other minerals not 
totally decomposed in the HF etching process. 
In early work in this study, it was found that the etch­
ing process (immersion in dilute HF) of Reeder and McAllister 
(1957) completely destroyed the feldspars in the samples. 
This was corrected by suspending the slides over concentrated 
HF and etching the minerals with HF fumes rather than liquid 
HF. 
Organic carbon 
Two methods of determining organic carbon were used. For 
samples with no inorganic carbon present, the Leco 70-second 
carbon analyzer was used (Tabatabai and Bremner, 1970). For 
calcareous soils, the procedure of Mebius (i960) as adapted 
by D. R. Keeney (Department of Agronomy, I.S.U., unpublished 
material) was used. 
The modified Mebius procedure required concentrated 
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sulfuric acid (Sp. Gr. = 1.84), O.50 N potassium dichromâte in 
aqueous solution, (NH^JgSO^/FeSO^'&HgO (Mohr's salt) approxi­
mately 0.2 N in 0.94 N HgSO^, and an indicator solution pre­
pared by dissolving 0.1 g of N-phenylanthranillic acid and 
0.1 g of NagCO^ in 100 ml distilled water. 
The apparatus used in the procedure consisted of: 125 ml 
Erlenmeyer flasks fitted with standard-taper 24/40 ground 
glass joints; a digestion rack, 6 unit, electrically heated, 
with individual rheostats and equipped with Liebig condensors 
(300 mm jack length) with standard-taper 24/40 ground glass 
joints; and a 25 ml burette graduated at 0.01 ml divisions. 
The soils were ground to less than 100 moch in a Fisher 
Mortar Grinder, equipped with an agate mortar and pestle. 
Sample size was selected to contain not more than 8 mg of 
organic carbon. The soil sample was placed in the Erlenmeyer 
flask with 10.0 ml potassium dichromate solution and 15 ml con­
centrated sulfuric acid. One boiled blank (all reagents but 
no soil samples) was included in each run. 
The Erlenmeyer flask containing the sample and reagents 
was connected to the reflux condensor and brought to a boil at 
a rate at which the mixture did not bump vigorously, and 
boiled for 30 minutes. Then the heaters were turned off and 
an asbestos pad inserted between the heater and the flask to 
facilitate cooling. After the flasks had cooled for about 15 
minutes, the inside of the condensor was rinsed with 50 ml 
water. Then the flasks were detached and cooled to room 
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temperature in a cold water bath. 
The solution was then titrated with Mohr's salt solution 
with about 0.3 ml of the indicator solution added just before 
titration. 
Calculations The difference in the quantity of Kohr's 
salt solution used in titrating the boiled blank (B) and the 
quantity used in titrating the soil analysis (T) is proportion­
al to the amount of organic carbon in the sample. This blank 
minus the titration value (B - T) must be corrected for the 
amount of dichromate consumed during the boiling process. 
First the normality of the Mohr's salt solution is determined 
by titrating an unboiled blank (U). The correction factor is 
calculated as the quantity of Mohr's salt solution required 
to titrate the unboiled blank minus the quantity of Mohr's 
salt solution required to titrate the boiled blank, divided 
by the quantity of Mohr's salt solution required to titrate 
the unboiled blank (u* This correction value (normally 
in the range of 0.04 to 0.08) is multiplied by the (B t T) 
value and the product added to the (B - T) value. This gives 
a correction value (A). 
(A) = (B - T) + (B - T) 
Then: 
<$> cm = (A)(normality of Mohr's salt solution)(0.003)(100) 
Weight of soil sample (g) 
42 
Computer analysis 
The IBM 360/65 computer located at the Iowa State Univer­
sity Computation Center and the IBM 370 computer located at 
Kansas State University Computation Center were used for all 
analysis. Three separate assimilators were used for different 
programs. The omnitab programming system was used for basic 
statistical analysis and preliminary plotting of data curves. 
Initially Fortran IV with Watfor assimilator was used for 
smooth curve plotting, using a curve smoothing mode. This 
proved to be unsatisfactory due to the curve passing through 
the first and last data points in the plot rather than inte­
grating these points. 
The Pl-1 assimilator was used for the final smooth plots. 
The program used was a "polyfit" program, integrating data to 
best-fit 3rd and 4th degree polynomials. Six to 15 separate 
data points were fed into the computer for each curve. The 
computer analyzed these data, generated 100 points from this 
array and fed the information into the simplotter (ISU) or 
Model 158 Cal-Gomp. (KSU) for final plots. 
The program was set to produce several plots, each with 
six labelled variables against a single constant. Controlled 
parameters were: the ordinate, the graph label, the plot 
label, and the scale of the abscissa and ordinate. 
In most cases it was necessary to enter the lowest ob­
servation of each profile at two depths below the lowest 
depth plotted on the graph in order to avoid excessive oscil­
lations inherent in a 4th order polynomial with a limited 
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number of data points. 
The 3rd and 4th order polynomials were arbitrary choices 
of values designed to assure maximum fit without trial and 
error attempts to reduce the error factor to a minimum. 
Geometric mean diameter 
Geometric mean diameter was calculated by computer after 
the method of Krumbein and PettiJohn (1938) using the formula, 
Zf log-,Q m 
loêio^MD = 2f 
where f = the frequency or the percental of the sample of this 
particular textural fraction; m = the midpoint of the textural 
fraction range, i.e. , 0 to 2 \i, m = 1; 2 to%L, m = 3: etc. 
Arithmetic mean diameter 
Arithmetic mean diameter was calculated by computer 
after the method of Krumbein and Pettijohn (1938), using the 
formula, 
AMD = |~ 
where f = the percentage of the sample represented by this 
fraction and m = the midpoint of the respective fractions. 
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RESULTS AND DISCUSSION 
Field Research 
Stratigraphy 
The stratigraphy of the research area was investigated 
through a series of reconnaissance borings and from five 
transects (Figures 3 and 4) across the research area. 
The upland portion of the area was investigated and de­
scribed through one major transect and the reconnaissance 
drilling was done during the general study of the area to 
locate the area in which the intensive study would be done. 
The major upland transect (Figures 3 and 4, transect 
A - A") was taken, beginning at the summit of the hill, on the 
Gary drift (Figure The upper Gary drift (oxidized and 
leached) was a continuous stratum in which the modem soil was 
developed. Below this was a discontinuous stratum of Gary drift 
(deoxidized and leached). Immediately underlying this layer, 
and in areas where the deoxidized and leached Gary drift was 
absent, was the Wisconsin loess. 
The uppermost stratum of the Wisconsin loess, found only 
at the northernmost drilling (core #4) in the area, was a dis­
continuous deoxidized and leached layer. Immediately below this, 
and in the areas where this layer was absent, was a stratum of 
oxidized and leached loess that was continuous from the north 
end of the area to the point where it outcropped on the hill 
slope. Next was another discontinuous stratum of deoxidized 
Figure 3» Location of transects in relation to 
physiographic features 
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Figure 4. Topographie map of research area with location of 
reconnaisance holes and study transects in rela­
tion to topographic features 
Figure 5« The upland transect (A - A', Figure 4). Taken from the summit on the 
Gary drift, across the Wisconsin loess, late Sangamon paleosol and Kansan 
drift to the floodplain 
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and leached loess. The total thickness of Wisconsin loess 
strata in the area varied from 2.9 to 4.27 cm (9.5 to 14 ft), 
and averaged 3.66 m (12 ft) thick. 
Immediately "below the Wisconsin loess was the late 
Sangamon paleosol in the Kansan drift, with an average thick­
ness of 1.29 m (4.25 ft). Below the late Sangamon paleosol 
was a discontinuous stratum of oxidized and leached drift 
which was the surficial layer on the lower slopes of this hill. 
Below this stratum (oxidized and leached drift) was a continu­
ous layer of oxidized and unleached Kansan drift from the 
northern extreme of the area to under the basal slopes of the 
southern extreme. Below this oxidized and unleached Kansan 
drift, under the basal slope and apparently extending under t 
the hill, was a discontinuous sand and gravel layer that was 
judged to be proglacial. The basement formation, identified 
as sandstone of Carboniferous age, was not reached in any of 
the borings in the transect, but was found in the borings at 
the base of the upland slopes in the floodplain transects and 
in road cuts 0.8 km west of the research area. 
The "pedisediment" basin was traversed by two transects 
(Figures 3, 4 6a, 6b and 6c, transects B - B' and C - C). 
Transect B - B' crossed the basin from east to west, across 
the width of the basin (Figure 6b). Transect C - C crossed 
the length of the basin from north to south (Figure 6c). 
The "pedisediment" stratum in this basin was a thin con­
tinuous veneer, not extending to the ridges bordering the 
Figure 6a. The transects taken in the "pedisediment" basin, 
relationship of the transects to each other 
Legend for Figures 6a, 6b. and 6c 
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Figure 6b« The transects taken in the "pedisediment" basin, Transect B - B' taken 
east-west across the "pedisediment basin", column displayed at approxi­
mately 135 m is a hypothetical composite of profiles 98, 99, 104 and 
105 

Figure 6c. Transect C - C taken north-south, the length of the "pedisediment" basin 
from approximately the base of the late Sangamon paleosol to the upper 
edge of the alluvial deposits; column displayed at approximately 120 m 
is a hypothetical composite of profiles 98, 99 « 104^ and 105 
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basin (Figures 6b and 6c). From east to west the veneer was 
interrupted at one point by a loess cap over the underlying 
drift stratum that was either not covered by the pedisediment 
or was covered and then re-exposed by erosion. Another area, 
on either side of the main drain through the basin, was a 
covering of recent alluvium which formed a small alluvial 
fan. The surficial layer of drift (oxidized and leached) on 
the rim of the basin is the stratum that immediately underlies 
the pedisediment. The drift layer is underlain by a discontinu­
ous stratum of pro-glacial alluvium (oxidized and leached) 
which was in turn underlain by a continuous stratum of pro-
glacial alluvium (deoxidized and leached). The west edge of 
the basin is underlain by sands and gravels that were observed 
in the upland transect. This material was found in the cores 
in only the west 15 m of the transect. The bulk of the basin 
is underlain by a thick stratum of pro-glacial alluvium (un-
oxidized and unleached). A discontinuous stratum of sands and 
gravels (deoxidized and unleached) was penetrated in core no. 
105 and sands and gravels (unoxidized and leached) in core no. 
58 (Figures 6b and 6c). 
The stratigraphy of this area indicated considerable ac­
tion during the Kansan glacial stage. The alluvial deposits 
are weathered in zones that closely parallel the surface of 
the present landscape, indicating some association with the 
present topographic features. 
The floodplain shows considerable alteration and variety 
58 
in its composition (Figures 7a, 7b. 7c, 7d). The surficial 
stratum over most of the floodplain is'of mixed textures and 
generally thinly stratified. This material appears to be of 
post-settlement origin. Immediately underlying this stratum 
and appearing as surficial in some parts of the floodplain is 
what appears to be the pre-settlement surface. This stratum 
is generally of silty clay loam texture, high in organic 
matter which decreases with depth. 
Underlying this stratum is coarse-textured (oxidized and 
leached) material that can be traced throughout most of the 
floodplain. This material overlies the sandstone bedrock at 
the north edge of the floodplain (Figures 3 and 4, transect 
E - E', Figure 7d) and underlies some material described as 
colluvium and other miscellaneous alluvial material. From 
this stratum of coarse-textured material was recovered a piece 
of wood tentatively identified by D. W. Bensend Forestry De­
partment, Iowa State University, as ash (Fraximus spp.). which 
was dated at I3IO db 95 years BP (C^^ dating by Isotopes, Inc.). 
When the system of the floodplain was studied, the relation­
ship between this stratum of sands and gravels and the upland 
slopes became apparent. In transect E - E', material that had 
moved from the hill slope is in direct contact with the 
stratum of sands and gravel, indicating that it was the next 
deposit following immediately the deposition of the sands and 
gravels. This would indicate the time at which the hill slopes 
in the area began to erode during the last erosion cycle. 
Figure 7a. Transects taken in the 
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Legend for Figures 7a. 7b, 7c. and yd 
Recent alluvium 
Moderately coarse 
textured, 
oxidized and 
leached 
Mixed 
textures, 
oxidized and 
leached 
Moderately fine 
textured, 
oxidized and 
leached 
Other materials 
Colluvium 
Glacial drift 
Bedrock 
(sandstone) 
Old alluvium 
Fine 
textured, 
oxidized and 
leached 
Fine 
, 35 textured, 
deoxidized and 
^0. leached 
Moderately fine 
textured, 
oxidized and 
leached 
Moderately fine 
textured, 
deoxidized 
ag and leached 
yV Moderately fine |( textured 
'Pji 
deoxidized and 
unleached I
[j'fl Moderately fine 
J textured, 
! unoxidized and 
m 
leached 
^ Moderately fine 
^ and fine textured, 
unoxidized and 
unleached 
Medium 
textured, 
deoxidized and 
leached 
s 
Medium 
textured, 
unoxidized and 
leached 
Coarse 
textured, 
oxidized and 
leached 
Coarse 
textured, 
unoxidized and 
leached 
IMixed textures, deoxidized 
'and leached 
60 
Figure 7b. Transects taken in the floodplain, transect C - C" from the base 
of the upland slopes to the trough behind the natural levee 
ELEVtTIOI I  (Mitar l  SIM) 
Figure 7c. Transects taken in the floodplain, transect D - D; taken parallel to 
the South Raccoon River between transects C - C" and E - E'j wood 
fragment for radiocarbon dating was recovered in column 87, at east 
end of this transect 
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Figure 7d. Transects taken in the floodplain, transect E - E' from the base of 
the upland slopes on colluvium to the natural levee along the Raccoon 
River; wood fragment for radiocarbon dating was recovered in column 87 
near the middle of this transect 
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If this is indeed the case, then the assumption can be 
made that the hill slopes were stripped during this period 
and that the soil development in the area dates from shortly 
after that time. This assumption, however tenuous, gives a 
date from which to figure the formation of the modern soil. 
Geomorphology 
The soils descriptions given in this section are presented 
to give an overall view. Detailed soils discussion will be 
presented in subsequent sections. Profile descriptions are 
given in Appendix A. 
A study of slopes and slope frequency was made (Table 1) 
using data from Arnold et al. (I96O). 
The calculated mean slope was 3.5^fo for Boone County 
which is 100^ on Gary drift, 5-07% for Dallas County which is 
approximately 70% on Cary drift, and 6,58% for Kadison County 
which is 100% on loess mantled Kansan drift. The increase in 
the mean slope for Dallas county over Boone County was due to 
the additive effects of the morainai characteristics of the 
southern edge of the Cary drift sheet and the loess mantled 
Kansan drift in the southern part of the county. 
These data indicate a much younger topography on the Cary 
drift than on the loess mantled Kansan drift. Also the higher 
incidence of steeper slopes (Table 1) indicated deeper dissec­
tion and deeper valleys, a characteristic of older landscapes. 
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In the research area, there is a surface indication of 
the outcrop of each of the different geologic strata in the 
form of steps on the hill slope, readily identified in 
Figure 5* The summit (cores 4, 17, 18, 22 and 23; Figure 5) 
is on the Gary drift. Between cores 19 and 22 (Figure 5). there 
is a definite increase in slope, leveling off to form the first 
step, which is on the Wisconsin loess (cores 19 and 21, Figure 
5). There is another increase between cores 20 and 32, level­
ing off to form a second step and the late Sangamon paleosol 
outcrop (cores 32 and 33» Figure 5)* The drop from the second 
step to the third step (cores 33 to 3^» Figure 5) is quite 
pronounced, falling across the clay loam Kansan drift to the 
third step, which is the loamy Kansan drift (cores 2, 12, 35. 
41, 42, 43, 44, 45, and 45, Figure 5). The fourth step is 
from the loamy Kansan drift outcrop onto the terrace level 
(cores 2 to 94). The fifth step is evident on Figure 7b, 
between cores 54 and 55» as the drop from the terrace to the 
floodplain. 
Geomorphic surfaces 
Each of the steps described in the previous section 
represents a geomorphic surface (Figure 8). The upper and 
youngest of the developed surfaces is the late Wisconsin sur­
face, characterized as the stable summit of the hill crests. 
These summits are rounded, gently sloping surfaces with a 
mantle of Gary drift ranging from 0.915 m (3 ft) to a depth of 
Figure 8. Geomorphic surfaces in research area 
Late Wisconsin surface 
Early Wisconsin surface 
Late Sangamon surface 
Terrace level 
Floodplain 
m 
Recent hillslopes 
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2.74 m (9 ft) in which the modem soil is developed. Slopes 
are generally less than 4^. The soil is moderately developed, 
with slight to moderate increase of clay in the profile. This 
surface is extensive in the research area. 
The first step constitutes the early Wisconsin surface 
and is represented in the upland transect as only a small shelf. 
The high loess ridge on the east side of the research area and 
the low loess ridge in the "pedisediment" basin also represent 
this surface. These ridges and the shelf are rounded, with 
slopes up to 4$, and have characteristics similar to those of 
the last Wisconsin surface. The soils are moderately de­
veloped, with some increases of clay in the profile. 
The second step on the slope represents the late Sangamon 
surface and has the strongest developed soils in the area. This 
is the oldest recognized surface in the area. These soils are 
developed in the late Sangamon paleosol, characterized by a 
thick solum and high clay accumulations in the profile. At 
this point in time, it represents either a surface that was not 
covered by the Wisconsin loess and drift or one that was covered 
during the period of deposition and then exhumed in more re­
cent time. Because of the acid character of the soil (Figure 
29; Appendix D) and the neutral to alkaline nature of the 
buried paleosol, it probably was never covered. This surface 
is not extensive in the research area and occurs only once in 
the upland transect (A-A') and once below the loess cap on 
the long ridge just east of the "pedisediment" basin. Slopes on 
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this surface are in the range of 4 to 6^. 
Below the late Sangamon surface on the upland transect is 
another surface in the Kansan drift that is considered to be 
late Wisconsin. This surface occupies a stable ridge low in 
the topography and is apparently the result of beveling of the 
late Sangamon surface. The soil development is weak to moder­
ate, with weakly developed argillie horizons. 
In the pedisediment basin is an outcrop of loess, either 
covered and exhumed or relict, which is a recurring early 
Wisconsin surface. Th two distinctive floodplain surfaces, 
the steeper slopes on the uplands, and the pedisediment basin 
surface are judged to be recent surfaces. 
The steepest slopes in the area occur on the Kansan drift 
just below the late Sangamon surface and consist of a clayey 
dense portion of the Kansan drift. 
Age of landscape 
The landscape in this area was a series of steps, similar 
to that described by Ruhe (1957)• Each step reflected the 
presence of a different geologic material and a layer of 
higher resistance to erosion. The surfaces differ in age as 
related to the time of deposition of the material, the ero­
sion, and its position on the landscape. 
The oldest material exposed in the area was the Kansan 
drift. This was deposited approximately 500,000 years BP. It 
was capped by the late Sangamon paleosol, which was developed 
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in the Illinoian period about 150,000 years BP, but was a 
progressive development. The position which the soil occupied 
on the landscape was eroding at a rate that permitted nominal 
soil development, but kept it from developing to a maximum 
extent. The age of the surface would be in the late Illinoian 
period, somewhere in the neighborhood of 50,000 years BP. 
This surface will be called the late Sangamon geomorphic sur­
face for reference purposes for this discussion. This was 
the oldest surface in the area and all other surfaces are the 
result of more recent depositions on this or other surfaces 
or the beveling of this or younger surfaces. 
The early Wisconsin surface was the result of the cover­
ing of the late Sangamon surface by the Wisconsin loess be­
ginning approximately 22,000 years BP in this area and con­
tinuing up to the advent of the Gary glaciation, 14,000 years 
BP. The early Wisconsin surface results from deposition upon 
an older surface so will date more recent than the late 
Sangamon surface. This beveled, sloping surface permitted 
only progressive development of normal soils according to 
Ruhe's (1969a) definition. It occurred on a stable summit 
that could date as old as 14,000 years, but is probably younger 
due to the continued beveling on the sloping surfaces. 
Overlying the Wisconsin loess was the Gary drift. This 
deposition began in this area about 14,000 years BP. By the 
time the glaciation receded and the surface became stable, 
the date of the surface would be slightly more recent than 
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14,000 years BP. 
A fourth geomorphic surface was developed through the 
beveling of the late Sangamon surface. This surface would 
probably be of the Wisconsin period. That it was younger 
than the late Sangamon surface was evidenced by the fact that 
it was beveled into that surface. The soil development on the 
surface was comparable to that of the other Wisconsin surfaces 
although the surface was on considerably steeper slopes in 
the research area. 
A piece of ash (Fraximus spp.) taken from the drillings 
in the floodplain was radiocarbon dated at I3IO ± 95 years BP 
and was covered by colluvial deposits from the foot slopes of 
the hills. This deposit in turn was covered by alluvial de­
posits. The fact that this wood deposit was associated with 
the deposits from the hill slopes would indicate the advent of 
the last major erosion cycle and would indicate the hill 
slopes could be no older than this date. 
In summary, the oldest geomorphic surface in the area and 
the oldest part of the landscape was the late Sangamon surface, 
developed in the Kansan drift, dated for convenience at 50,000 
years BP. The early Wisconsin surface was dated as older than 
14,000 years coinciding with the cessation of loess deposition 
and the advent of the Gary glaciation. The late Wisconsin 
surface was dated as younger than 14,000 years BP, coinciding 
with the retreat of the glacier from the area. The surface 
indicated as Wisconsin, that resulted from beveling of the 
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late Sangamon surface, would fit in this time span, probably 
in the early Wisconsin stage. The remainder of the side 
slopes in the area were considered recent and dated as younger 
than 1,310 years BP. 
Parent material 
The Gary drift is a calcareous, heterogeneous, loam or 
clay loam material with generally less than 159^ coarse aggre­
gate. It was apparently deposited in the oxidized state with 
an estimated 3 to 5^ free iron and 20 to 30^ clay content. 
Permeability was moderate. 
The Wisconsin loess was a light silty clay loam with 2? 
to 35# clay, oxidized, calcareous, heterogeneous, without coarse 
aggregate and less than Vfo sand to about 10# fine and very fine 
sand comparable to the average 7# predicted by Hutton (1951) 
for this area. This material was stratified, with the basal 
layer containing the highest sand content. Permeability was 
moderate. 
The late Sangamon paleosol was a strongly weathered ma­
terial containing in excess of 50# clay in the paleoargillic 
horizon. This was a dense layer with very slow permeability 
and high free iron content. It was a parent material in which 
modem soil would develop slowly. Permeability was very slow. 
The Kansan drift, directly underlying the late Sangamon 
paleosol was a dense clay loam, noncalcareous (leached) in 
the upper part, calcareous (unleached) at greater depths. It 
contained approximately 35# clay, considerable free iron, and 
76 
had deoxidized zones throughout. The permeability of this 
material was slow to very slow. 
Another material, determined to be Kansan drift, and 
underlain by sands and gravels, was a loamy material with 
slightly less clay than the Gary drift and considerably less 
clay than the Kansan drift in the steeper slopes that under­
laid the late Sangamon paleosol. The permeability of this 
material was moderate but the permeability of the sand and 
gravel substratum was rapid to very rapid. These materials 
were well drained to excessively drained with little water 
holding capacity below 1.8 to 2.7 m (6 to 9 ft). 
Soils 
The soils map of the research area is shown in Figure 9. 
On the map, the first number in the series is the key number 
for the soil (Table 7)» the second number is the average 
slope gradient in percent and the third number is the depth of 
the topsoil in centimeters. 
The soils developed in the Gary drift (Lester), on the 
stable summits, typically have from I3 to 30 cm (5 to 12 in.) 
of very dark brown loam with moderate, fine, subangular blocky 
structure in the surface layer. The subsoil is 20 to 60 cm 
(8 to 24 in. ) of dark brown to dark yellowish brown clay 
loam with moderate fine subangular to strong medium angular 
blocky structure. The development in this horizon appears to 
be closely related to the thickness of the drift in which the 
Figure 9» Soils map of research area (for key to soils 
see Table 7) 
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Tentative soil correlation and key to soil map 
Representative 
Tentative correlation profiles 
Lester loam, greater than 1, 4, 6, 7, 8, 17 
36" over loess 
Lester loam, less than 36" 20 
over loess 
Ladoga silty clay loam 22, 21, 115, 121, 
122, 19 
Gara loam 34, I6, 59, 60, 6l, 
62, 65 
Aeolian sands 
Old alluvium 
Pedisediment deeper than 36" 
Alluvial land 51, 52 
Keswick loam I3, 32, 33 
Natural levee 76, 124 
Olmitz loam 80, 81, 82 
Till soil complex 
Steinauer loam 
Dickinson loamy fine sand 
Judson silty clay loam 97» 98, 100 
Alluvial fan 99 
Nodaway silt loam 
Ely silt loam 
Colo silty clay loam 53» 54 
Kennebec silt loam 
Spillville loam 87» IO6, 107» 108, 
109 
Mystic loam 35» 41, 42, 43, 44, 
45, 46, 2, 12 
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soil developed. The less strongly developed soils are in the 
thinner drift mentle over the Wisconsin loess. The grade and 
strength of the structure of the better developed soils is 
much greater than that characteristic of the Clarion soils; 
also, gray coatings were present on ped faces in the lower A 
and upper B horizons and incipient A2 horizons were evident in 
some soils when the soils were dry. These were the main con­
siderations in placing these soils in the Lester soils in the 
tentative soil correlation. The underlying material is 
typically a dark yellowish brown clay loam. The depth to the 
underlying Wisconsin loess ranged from 96 to 290 cm (38 to 
114 in.). The most strongly developed soils occurred in the 
deepest drift deposits. 
The soils developed from the Wisconsin loess, tentatively 
correlated as Ladoga silty clay loam, typically have surface 
layers of very dark grayish brown silty clay loam with weak 
fine granular or subangular blocky structure, ranging in depth 
from 10 cm (4 in.) in the cultivated areas to 28 cm (11 in.) 
in the uncultivated areas. Gray grainy coatings were ob­
served on the ped faces in the lower part of the A horizon 
and the upper part of the B horizon and incipient A2 horizons 
were found in some profiles when the soils were dry. The 
subsoil was typically dark yellowish brown to yellowish brown 
heavy silty clay loam to silty clay with strong fine angular 
blocky structure. The strength and grade of structure, gray 
coatings and incipient A2 horizons were the considerations for 
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placing this soil in the Ladoga soils rather than in Sharps-
burg soils in the tentative correlation. The original loess 
deposit in the stratigraphie section averaged 370 cm (12 ft) 
thick. The average depth of the loess exposed was 328 cm 
(10.75 ft) thick. The depth of the loess exceeds 152 cm (5 ft) 
in all profiles studied. 
The soils developed in the late Sangamon surface (Keswick), 
typically had shallow, approximately 10 cm (4 in. ) of very 
dark gray to black loam surface with moderate to weak, fine, 
subangular blocky structure. In some profiles, a strong A2 
horizon was apparent; in other profiles, the A2 was either 
absent or had been destroyed by cultivation. The subsoil was 
a dense, yellowish brown clay with strong, medium angular 
blocky to prismatic structure. The underlying material was 
dense, yellowish brown, heavy clay loam to clay, massive or 
with weak medium prismatic structure. The density and clay 
content of this material indicate weathering previous to the 
present weathering cycle. Penetration of this soil with the 
7.62 cm (3 in.) Giddings probe was extremely difficult, re­
quiring the chaining down of the truck. 
There were two soils developed in the Kansan aged drift. 
The Gara soils occurred on the slopes and the Mystic soils 
occurred on the low interfluves underlain by gravels and sand. 
The Gara soils in this area typically had a black or very 
dark grayish brown loam surface with a weak to moderate fine 
granular or subangular blocky structure, 10 to 43 cm (4 to 17 
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in.) in depth. The subsoil was brown, dark yellowish brown 
or yellowish brown heavy clay loam or clay, with strong fine 
and medium angular blocky structure. The underlying material 
was gray or yellowish brown clay loam, or marbled with both 
colors, with massive or weak angular blocky structure. All 
the textures of the underlying materials were on the heavy 
side of the clay loam textural group. 
The Mystic soils, developed in a layer considered to be 
Kansan drift, were approximately comparable to the development 
of the Lester soils on the hill summits. The surface is 
typically very dark brown loam, with fine platy or granular 
structure. The subsoil is typically dark yellowish brown, 
clay loam, with moderate to strong medium angular blocky 
structure. The substratum is dark yellowish brown or yellow­
ish brown clay loam with massive or weak prismatic structure. 
Stratified sands and gravels underlie the area. 
The solum depth in the soils developed on the different 
materials varies generally with the age of the geomorphic 
surface upon which the soil developed (Figure 10). The solum 
depth is greatest on the late Sangamon surface due to the 
length of the weathering cycle on the material and the 
residual effect of the paleosol. The development in this 
profile in the exposed late Sangamon surface exceeded the 
depth of the buried paleosol, indicating that additional 
weathering has taken place in the exposed surface since the 
advent of loess deposition. The development in terms of clay 
Figure 10. Average depth of the solum of the developed 
soils in the different parent materials in the 
research area 
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accumulation, clay skin development and structural grade far 
exceed any other soil studied in the area. 
The second strongest development in the area occurred in 
two separate areas, both on late Wisconsin surfaces. The 
topography in both areas was similar, the character of the 
parent material was similar, but the underlying material was 
totally different. 
The late Wisconsin surface on the summit position was 
underlain by Wisconsin loess, a silty clay loam of moderate 
to moderately slow permeability. The low ridge position was 
underlain by sands and gravels, giving the soil freer drain­
age below the material in which the soil was developed. Both 
materials were light clay loams with considerable large aggre­
gate and moderate permeability. The average depth of develop­
ment in these materials was 140 cm (55 in.) and 142 cm (56 
in.), respectively, as compared to l60 cm (63 in.) depth in 
the soils in the late Sangamon surface. The clay accumula­
tion in these soils was only moderate, clay skin development 
was moderate to weak, structural development was moderate to 
strong. 
The soils on the steep Kansan material (clay loam drift) 
actually occupy a recent geomorphic surface. These soils are 
finer textured than the material on either of the late Wis­
consin surfaces and generally redder in color. The depth of 
the solum averaged only 112 cm (44 in.), but the development 
was stronger than such depth would indicate. The structure 
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in these soils was strong medium angular blocky. Moderate 
clay accumulations in the B horizon indicate either develop­
ment stronger than the solum depth indicates or residual 
effect of the paleosol that occurs immediately above. Forest 
influence can also be surmised from the development of these 
soils, due to the occurrence of stronger, more blocky struc­
ture than for the "normal" prairie soils, gray coatings in 
many profiles and incipient A2 horizons in some profiles. 
The early Wisconsin surface had the shallowest solum of 
the soils in the study area. This is a distinct departure 
from the premise of Ruhe (I967). The average depth was 97 cm 
(38 in.). The strongly developed structure and moderate clay 
accumulation in the profile show stronger development than the 
solum depth indicates. The slope on this surface and the 
permeability of the soils developed plus the accelerated 
erosion associated with cultivation could account for the 
shallower solum. 
Laboratory Studies 
Representative profiles were selected from each soil area 
on the upland transect (Figure 5; A - A'). The profiles se­
lected for laboratory studies were numbers 4, 16, I7, 19, 
21, 22, 32, 33, 34, 35. 41, and 45. Determinations run were 
mechanical analysis (Wentworth scale. Table 6), organic carbon, 
pH, quartz-feldspar ratios on the very coarse silt and very 
fine sand fractions, calcium carbonate equivalent (CGE) on 
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calcareous samples, and determination of primary aggregates 
in the samples with large quantities of secondary aggregates. 
Error in mechanical analysis 
With every determination in the routine mechanical 
analysis, one soil sample was used as standard. This sample 
was of Wisconsin loess that was run 30 times in the course of 
making the other mechanical analyses (Appendix C). A standard 
analysis of variance (AOV) was determined by computer. The 
pertinent data from that AOV is given in Table 8. 
In general, the clay separation is a good determination; 
the very fine silt determination has a high level of relia­
bility, but not as reliable as in the clay determination. 
The fine silt determination has a high level of reliability, 
but lower than the very fine silt. The medium silt determina­
tion has a rather low level of reliability with a ±1.7, 95^ 
confidence interval. The coarse silt and very coarse silt 
determinations have very low reliability with a 95?^ confidence 
interval of ±8.0^. The sand separation, which was done by 
sieve, has a hi^ reliability. 
Fine clay (Figure 11; Appendix B) 
The analysis of the fine clay fraction disclosed that 
the highest percent of fine clay {Zk.Sfo) occurred in the soils 
developed in the exposed late Sangamon paleosol. These soils 
had 15'9?S difference in the fine clay content between the A 
and B horizon and 10. "3% difference between the B and C 
Table 8. Analysis of variance for mechanical analysis, n = 30 
Fraction Mean S.D.& 
S.D. of 
mean 
Mean 
dev. Variance c.v.b Range 
Clay <2 urn 20. 56 0.5155 0.0912 0.400 0.2657 2.507 2.5000 
Very fine 
silt 2-4 [im 3.197 0.5512 0.1006 0.3700 0.3037 17.24 3.0000 
Fine silt 
4-8 urn 4.697 0.5939 0.1084 0.4702 0.3527 12.64 2.5999994 
Medium silt 
8-16 urn 12.41 0.8543 0.15598 0.65066 0.72989 6.884 3.6999998 
Coarse silt 
I0-32 [im 33.01 4.3241 0.78947 2.37817 18.6977 13.101 14.500000 
Very coarse 
silt 32-64 (im 20.15 4.0468 0.73883 2.3I825 16.3763 20.0865 18.399994 
Sand 
64-2000 [ira 3.27 0.5448 0.09946 0.46000 0.29678 16.6768 1.80000 
^S.D. = standard deviation. 
^C.V. = coefficient of variation. 
Figure 11. Polyfit curves for the fine clay fraction of the soils in the 
research area 
A - 3rd order curves 
B - 4th order curves 
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horizons. The late Sangamon paleosol contained 22.1^ fine 
clay in the B horizon and had 12.6^ difference between the A 
and B horizons and 2.3^ difference between the B and C 
horizons. In both soils developed in the exposed late 
Sangamon paleosol and the buried late Sangamon paleosol, the 
fine clay maximum occurs at a depth of approximately 76 cm. 
The curve representing the Gara soils indicated an 
average maximum of 1?^ fine clay at a depth of 89 cm, as 
compared with an average fine clay content at the surface of 
approximately 6fo, and an average of approximately 12^ at 
229 cm. The curve representing the Mystic soils indicated the 
smallest amounts of fine clay, with the maximum at a depth of 
about 63 cm. 
In all soils with the exception of the Ladoga soils, the 
curves indicated the percent of fine clay in the surface was 
less than 7%, rising rapidly to a maximum content at a depth 
of 60 to 90 cm, then falling to a level which, in general, was 
higher than that of the surface layer. In the case of the 
Ladoga soils, the curves indicated the surface layer con­
tained about 14^ fine clay with the maximum of about 18% 
fine clay at a depth of 40 cm, decreasing below this to a 
minimum of about 12^ at 230 cm. 
The smallest decline in fine clay content from the B2t 
horizon to the C horizon occurred in the Lester soils. These 
soils had the second lowest content of fine clay in the layer 
of maximum content, but had the highest level of fine clay at 
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depths of 190 to 267 cm (C horizon). 
There are several possible explanations for the differ­
ence in the shape of the curve representing the soils de­
veloped in the Wisconsin loess as compared to the 
rest of the soils. First, it is the soil with the shallowest 
solum in the research area. Second, the landscape position of 
the soil would indicate possibility of erosion reducing the 
surface. The fact that this soil had been under cultivation 
for many years supports the assumption that erosion had in­
deed taken place to such an extent that the surface horizon 
included or was very near the argillie horizon. 
The shape of the curve representing the soils developed 
in the Gary drift indicated that there has been eluviation and 
translocation of the fine clays from the A horizon, but that 
little illuviation had taken place in a concentrated zone. 
Also, the Gary drift was apparently high in the fine clay 
fraction. 
Assuming that the fine clay distribution is a good in­
dicator of soil development (Ulrich, 1950; Madenford, 1972) 
and that its concentration in the argillic horizon is a 
process of soil genesis, these soils would then rank in 
order of development: 
1. The soils developed in the exposed late Sangamon 
paleosol (Keswick) 
2. The buried late Sangamon paleosol 
3' The soils developed in the Wisconsin loess (Ladoga) 
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4. The soils developed in the clay loam Kansan drift 
(Gara) 
5. The soils developed in the loamy Kansan drift 
(Mystic) 
6. The soils developed in the Gary drift (Lester). 
Medium clay (Figure 12; Appendix B) 
The distribution curves of the medium clays are not nearly 
as distinctive (all lines fall in narrower range and separation 
is not as great) as are the distribution curves of the fine 
clays. There are, however, some distinctive characteristics 
of the curves representing the medium clays. 
The curve representing the buried late Sangamon paleosol 
indicates the greatest difference between the highest medium 
clay content and the lowest clay content. The lowest medium 
clay content occurred at the surface and was approximately 5^. 
The maximum of 18^ medium clay occurred at a depth of about 
76 cm. The medium clay content then decreased gradually to 
about 10% at a depth of 178 cm. 
The Keswick soils had a curve that was characteris­
tically flatter than the one for the buried late Sangamon 
paleosol or for the fine clay in the Keswick soils. 
The lowest medium clay content of this soil was typically 
about 9^ at the surface. The clay content curve then in­
creased gradually to about l6fo at a depth of 114 cm, then de­
creased only slightly maintaining approximately iM-fo medium 
Figure 12. Polyfit curves for the medium clay fraction in the developed soils 
in the research area 
A - 3rd order curves 
B - 4th order curves 
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clay througji the range of 152-26? cm depth. 
The curve representing the Mystic soils 
indicated the lowest percent of medium clay throughout the 
profile when compared with the other soils in the study. The 
indicated medium clay content of the surface of this soil was 
about 6^ at the surface. The increase in medium clay content 
was slight, to a high of about 10^ at a depth of 51 cm, then 
decreasing only sli^tly to about 85S at I90 cm depth. 
The curve representing the Ladoga soils had a hi^ clay 
content at the shallowest depth of any of the soils examined. 
The content of medium clay at the surface was about 10^, and 
at a depth of 51 cm, about 14^,then decreasing gradually to 
approximately 10^ at I78 cm depth. This maximum hi^ in the 
profile reflects the shallow solum in this soil and possibly 
accelerated erosion. 
The curve representing the Lester soils indicated a 
medium clay curve that practically paralleled the curve repre­
senting the Mystic soils, but has a medium clay content of 
approximately 2% higher throughout the profile. The shape of 
the curve indicates little translocation of medium clay in 
this soil. 
The curve representing the Gara soils indicates somewhat 
more development through the shape of the medium clay distribu­
tion than either the Mystic soils or the Lester soils. These 
soils had approximately Qfo medium clay at the surface, in­
creasing to approximately 16^ at a depth of 76 to 90 cm, then 
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decreasing slightly to about 12fo medium clay at 229 cm depth. 
The overall variation in medium clay throughout the soils 
investigated is not nearly as great as the variation in the 
fine clay. The curves are much closer together and the varia­
tion throughout the individual profiles are not as wide. How­
ever, they are distinctive curves indicating differential 
movement and development of medium clay in the soil profile 
that varies between the different soils. 
The difference in the shape of the curves and the content 
of medium clay between the Keswick soils and the buried late 
Sangamon paleosol is not readily apparent. The flatness of 
the curve representing the exposed surface is quite pronounced 
when compared with the curve of the buried paleosol profile, 
indicating a lower level of development or destruction of 
medium clays in the exposed surface in favor of the fine clays. 
If the medium clay distribution is to be considered as an 
indicator of soil genesis, then the development is indicated 
in the following order, from strongest to weakest: (1) the 
buried late Sangamon paleosol, (2) the soils developed in the 
Wisconsin loess (Ladoga), (3) the soils developed in the clay 
loam Kansan drift (Gara), (4) the soils developed in the ex­
posed late Sangamon paleosol (Keswick), (5) the soils developed 
in the Gary drift (Lester), and (6) the soils developed in the 
loamy Kansan drift (Mystic). 
The soils developed in the Gary drift were placed above 
the soils developed in the loamy Kansan drift, mainly on the 
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"basis of the higher medium clay content in the Gary drift soils. 
This line of reasoning may be speculative; however, further 
analysis shows considerably stronger development in the 
Lester soils than in the Mystic soils. 
Coarse clay (Figure 13; Appendix B) 
The distribution curves for the coarse clay fraction are 
nondiagnostic. They are flat and the difference between all 
the curves at any one point is less than yfo. 
These curves, in general, indicate little pedogenetic 
change in the coarse clay content. There is some variation 
within the profiles that tend to lessen the credence of using 
this fraction as a base for comparison of other clay fractions, 
and in some cases may cause a ratio to be less than one or 
give a negative difference. In the absence of any other more 
stable base for comparison, this fraction was used in this 
study as a base for comparisons with the fine and medium clays. 
Total clay (Figure 14; Appendix B) 
The curves representing the total clay distribution in 
the soil profiles are similar in shape to the distribution 
curves for the fine clays, but the additive effect of the 
other clay fractions, particularly the medium clay, causes 
some exaggeration. 
The late Sangamon paleosol had the greatest variation, 
with approximately 2.0% total clay indicated by the curves at 
the surface, increasing very rapidly to about 44^ at 76 cm, 
Figure I3. Polyfit curves for the coarse clay fraction in the developed soils 
in the geologic material on the upland transect in the research area 
A - 3rd order curves 
B - 4th order curves 
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Figure 14. Polyfit curves for the total clay fraction for the soils developed 
on the upland transect 
A - 3rd order curves 
B - 4th order curves 
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then decreasing gradually to approximately 30^ clay at 229 cm 
depth. The 4493 clay content maximum in the curve does not 
represent the actual maximum clay content of the soil, but is 
somewhat less than the maximum due to the integrating effect 
of the curve producing mode. 
The clay distribution curve for the Keswick soils is 
similar to the curve for the buried late Sangamon paleosol, 
with about 10^ less clay at the surface and then paralleling 
the buried paleosol with about 5^ less clay. 
The curve representing the Lester soils showed the most 
variation of the remaining soils. The total clay content of 
the surface horizon was just below ZOfo, increasing to a hi^ 
of JSfo at a depth of 90 cm. Then it becomes coincident with 
the curve representing the Keswick soils at about 190 cm depth 
and running coincident with it throu^ 26? cm depth. 
The curve representing the Ladoga soils had the clay 
maximum occurring at the highest point in the profile of any 
of those studied. The clay content of the surface horizon 
was the highest of any of the soils studied, perhaps giving a 
false impression of the pedogenetic development. The average 
indicated 28^ clay in the surface increased to about 35% a-t 
76 cm and then decreased gradually to approximately 20^ at a 
depth of 229 cm. These are the only soils studied that had 
less total clay at depth than at the surface. The shallow 
maximum can be correlated with the shallow solum in this soil 
and most probably with accelerated erosion under cultivation. 
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This was the only soil on the transect on a slope of this 
extent that was cultivated. 
The curve representing the Gara soils indicated a low of 
15^ clay in the surface horizon, increasing to approximately 
30fo clay at a depth of 76 cm, then decreasing only slightly, 
remaining in excess of 30% at 229 cm depth. 
The curve representing the Mystic soils indicated the 
lowest clay content of the soils studied. The surface horizon 
contained about 15% clay, the high occurred at about 76 cm and 
was about 27% clay. The clay content then decreased gradually 
to about 15% at 229 cm depth. 
The content and distribution of clay indicate the follow­
ing level of soil development: (1) the soils developed in 
the exposed late Sangamon paleosol (Keswick), (2) the buried 
late Sangamon paleosol, (3) the soils developed in the Wiscon­
sin loess (Ladoga), (4) the soils developed in the Gary drift 
(Lester), (5) soils developed in the loamy Kansan drift (Mystic) 
and (6) soils developed in the clay loam Kansan drift (Gara). 
The consideration for placing the Gara soils at the bottom 
of the list is that there is little indication of illuviation 
in the profile despite the strong indication of eluviation, 
little decrease in clay content indicated below the B horizon. 
Very fine silt (Figure 15; Appendix B) 
The very fine silt fraction analysis does not offer much 
in characteristics that lend to further analysis. There are 
Figure 15. Polyfit curves for the very fine silt fraction in the developed soils 
in the different parent materials on the upland transect 
A - 3rd order curves 
B - 4th order curves 
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some distinctive shapes in some of the distribution curves. 
The entire range of the very fine silt in all soils was from 
just under to a little over The distribution curves 
on the 4th power polynomial curve range from 2 to 6^. 
Fine silt (Figure 16; Appendix B) 
The curves representing the fine silt are similarly shaped 
to those for the very fine silt. The spread of the curves is 
greater and the percentages of fine silt are generally higher 
than for the very fine silt, but the curves are not diagnostic. 
Medium silt (Figure 17; Appendix B) 
There was a much wider variation in the curves represent­
ing the medium silt. The overall range was from 5^ to nearly 
18?5. 
The curves representing the buried late Sangamon paleosol 
showed the greatest variation of all the soils studied. The 
curve representing the soils developed in the Wisconsin loess 
is the only one that separates from the other curves and shows 
any diagnostic characteristics. 
Coarse silt (Figure 18; Appendix B) 
There was a wider spread between the curves representing 
the coarse silt than for any textural fraction discussed thus 
far. There was a distinct grouping in this fraction. The 
soils developed in the Wisconsin loess show a discrete line, 
separate from all the rest. This separation is probably due 
Figure 16. Polyfit curves for the fine silt fraction for the developed soils in 
the different materials on the upland transect 
A - 3rd order curves 
B - fj-th order curves 
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Figure 1?. Polyfit curves for the medium silt fraction for the developed soils 
in the different materials on the upland transect 
A - 3rd order curves 
B - 4th order curves 
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Figure 18. Polyfit curves for the coarse silt fraction of the soils developed 
in the different parent materials on the upland transect 
A - 3rd order curves 
B - 4th order curves 
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to the high degree of sorting and the more homogeneous nature 
of the parent material. The remainder of the curves, for the 
soils developed in the glacial drift, intertwined in a range 
of 6 to 18^ coarse silt. Otherwise, the curves are non­
diagnostic . 
Very coarse silt (Figure 19; Appendix B) 
The range of the very coarse silt group is reduced com­
pared to the coarse silt. The overall range is from 8 to 18^ 
and the separation of the curves is not as pronounced as in 
the coarse silt plots. The soils developed in the Wisconsin 
loess showed the best separation from the rest of the curves. 
This separation is due to the hi^ degree of sorting inherent 
in the loess parent material. Otherwise, the curves are non­
diagnostic. 
Sand (Figure 20; Appendix B) 
In the plots for the sand fraction of the soils analyzed, 
there is the same separation of the curves that occurred in 
the coarse silt. The soils developed in the Wisconsin loess 
have some fine sand; about 20% in the surface horizon and a 
rapid decrease in sand content to less than 5% at 100 cm, 
remaining at these low levels throughout the remainder of the 
profile. The relatively high sand content at the surface is 
probably due to surface creep and overwash of material from 
the overlying till and is not natural to the loess parent 
material. 
Figure 19. Polyfit curves for the very coarse silt fraction in the soils 
developed in the different parent materials on the upland transect 
A - 3rd order curves 
B - 4th order curves 
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Figure 20. Polyfit curves for the sand fraction in the soils developed in the 
different parent materials on the upland transect 
A - 3rd order curves 
B - 4th order curves 
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The silt and sand fractions are more influenced by 
geology than by pedogenesis and are not amenable to this type 
of analysis. 
Arithmetic mean diameter (AMD) and geometric mean diameter 
(CT/ID) (Figures 21 and 22; Appendix D) 
The use of AMD and GMD is an attempt to find a common de­
nominator type figure to characterize the texture of a sample. 
The AMD represents the diameter-value of the center of 
gravity of the frequency distribution. The AMD is affected by 
every grain in the distribution, and in some respects is more 
typical of the grain distribution than is the median. 
The magnitude of the GMD is smaller than the AMD for the 
same sample. It is associated with the more abundant, finer 
grains in an asymmetrical distribution. The GMD, like the AMD, 
is affected by every grain in the distribution, but the GMD is 
affected to a different degree. 
Data on the AMD, assessed by computer programming, gives 
the greater spread of the array and resultant polynomial plots 
of the two treatments (AMD and GMD). 
The most obvious result of these treatments is the separa­
tion of the line representing the loess derived soils from the 
remainder of the soils studied in the AMD analysis. The line 
representing the loess derived soils on the GMD plots as with 
the AMD plots is the one indicating the smallest values, but 
the separation from the rest of the plots is not as pronounced. 
In general, the lines representing the Lester, Ladoga, 
Mystic and Keswick soils are nearly parallel, showing variation 
in the texture of the profile, the coarse material at the 
surface, a reduction in general size of the particle in the 
Figure 21. Polyfit curves for the arithmetic mean diameter of the soils 
developed in the different parent materials on the upland transect 
A - 3rd order curves 
B - 4th order curves 
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Figure 22. Polyfit curves for the geometric mean diameter of the soils developed 
in the different parent materials on the upland transect 
A - 3rd order curves 
B - 4th order curves 
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argillie horizon and an increase in textural size in the sub­
stratum. The AMD and GMD lines representing the Gara soils 
and the late Sangamon paleosol tend to "wander" through the 
plots showing considerable variability in these soils. In all 
cases, the Mystic soils are represented by the plots as being 
the coarsest textured in the study, followed by the Lester and 
Keswick. The Ladoga is represented as consistently the finest 
textured, due to the lack of large quantitites of sand in the 
parent material. 
The GMD tends to have a much tighter pattern (narrower 
range of values) for all the soils in the study than does the 
AMD. More work needs to be done in this area to clarify the 
value of these parameters. 
At this time, the most significant observation that can be 
made in regard to the AMD and GMD, is the separation of loess 
soils from drift soils in the AMD analysis and the nature of the 
covariation of the different modes. Determination of the best 
fit is not possible without further analysis and may be mean­
ingless without much more data. 
Clay differences (Figures 23 and 24, Table 9) 
The differences in clay content between horizons is an 
indicator of soils development due to development and movement 
of clay within the profile during soil formation. The dif­
ferences in clay content between the A and B horizons varied 
considerably between the soils in the major upland transect, 
and soils with the most strongly developed argillie horizons 
had the greatest differences. This is a strong indication of 
Figure 23, Difference in total clay, fine clay, medium clay and coarse clay 
between the A and B horizons (B horizon clay content minus A horizon 
clay content) of the soils on the upland (A - A') transect 
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Table 9. Percent total clay in the major horizons of the 
soils of the study area 
Clay Horizon 
Soil fraction A B C 
Lester Total 16.0 34.2 28.9 
(Cary drift) Fine 4.1 15.5 13.6 
Medium 9.0 14.3 10.9 
Coarse 2.9 4.4 4.4 
Ladoga Total 28.7 38.0 21.5 
(Wisconsin Fine 15.6 18.0 8.6 
loess ) Medium 10.3 15.3 10.3 
Coarse 2.8 4.7 2.6 
Keswick Total 21.2 46.3 29.2 
(exposed late Fine 8.6 24.6 10.3 
Sangamon Medi um 9.7 16.2 14.7 
paleosol) Coarse 2.9 5.5 4.2 
Gara Total 21.8 38.5 26.0 
(Clay loam Fine 6.9 18.2 10.0 
Kansan drift) Medium 9.6 15.7 11.7 
Coarse 5.3 4.6 4.3 
Mystic Total 15.9 30.7 24.5 
(loamy Fine 6.4 16.6 11.8 
Kansan drift) Medium 7.0 10.7 10.8 
Coarse 2.5 3.4 1.9 
Paleosol Total 21.9 46.0 27.0 
(buried late Fine 9.5 22.1 11.8 
Sangamon) Medium 7.7 16.9 12.6 
Coarse 4.7 7.0 2.6 
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eluviation and the translocation and illuviation of clay min­
erals from the A to the B horizon with the possible destruction 
of clay minerals in the A horizon. The main exception was 
found in the eroded condition of the Ladoga soils. Figure 14 
does not indicate this much difference—likely due to the poor 
fit of the model to the data. 
Large differences between the A and B horizons in the 
buried late Sangamon paleosol, as compared to the Keswick 
soils, results from the low percentage of clay in the A hori­
zon of the paleosol, rather than high clay content in the B 
horizon. The clay content of the B horizon in the Keswick 
was slightly lower than that of the buried paleosol. 
Much the same pattern occurs between the B and the C 
horizons, with notable variations in the pattern in the Ladoga 
soils. This difference has not been altered by erosion, and 
is more representative of the expected difference and more 
truly represents the developmental strength of the soils. 
The fine clay in the late Sangamon paleosol had a lower 
difference between the A and B horizons than expected when 
compared with the other soils. This may be due to having only 
a single observation for this soil, for which the B horizon 
had 9.10 more clay than did the C horizon. The greatest dif­
ference between the two profiles was in the B horizon. The 
soils in the exposed paleosol, profile 33» had only 38.9^ clay 
in the B horizon, profile 32 had 49.4^. The 50^ clay level in 
the B horizon of the late Sangamon paleosol is more typical 
than the clay (Ruhe, 1969b). Considering only profile 32, 
the difference between the B and C horizons would be 18.4^. 
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A similar pattern exists in the "buried late Sangamon paleosol. 
One of the profiles contained 52.^^ clay in the B horizon and 
the other contained only 44.4^. The major difference in 
these two situations is that the soils investigated in the 
exposed late Sangamon paleosol were 30 m apart and the samples 
from the buried paleosol were 3^0 m apart. In both cases, the 
apparent controlling factor was the topography. The profile 
with the higher clay content in the B horizon in both cases 
was the one nearest the crest of the hill on the gentlest 
slopes. Also, the exposed late Sangamon paleosol in which the 
modern soils are developed are farther from the crest of the 
hill and on steeper slopes so would normally contain less 
clay in the argillie horizon (Norton and Smith, 1930; Hall, 
1965; Walker, Hall and Protz, I968). 
The fine clay fraction showed similar characteristics to 
the total clay fraction in relation to the horizons of the 
profile. The only soil that did not show a relationship that 
reflected the actual genetic development was developed in 
the Wisconsin loess (Ladoga). This relationship between the 
A and B horizons has apparently been altered by accelerated 
erosion such that the difference in clay content between the 
A and B horizons has been reduced (Figure 22). 
The buried late Sangamon paleosol and the exposed late 
Sangamon paleosol (Keswick) reflected a real difference in 
the percentage of fine clay in the B horizon, possibly biased 
by the single observation in the buried late Sangamon paleosol. 
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The percentage of fine clay in the surface of the soils 
of the exposed late Sangamon paleosol (Keswick) and the buried 
late Sangamon paleosol is approximately the same. Therefore, 
the increased difference in the fine clay content of the B over 
the A horizons must be attributed to the pedogenetic clay 
developed in situ or translocated in the latest weathering 
cycle (Figure 25). Likewise, the difference between the soils 
developed in the clay loam Kansan drift and the loamy Kansan 
drift must be attributed to the higher content of fine clay in 
the argillic horizon. The differences between the soils 
developed in the late Sangamon paleosol and the rest of the 
soils must be attributed to more severe weathering and stronger 
development. 
The difference in the fine clay content of the C and B 
horizons reflected essentially the same relationships, except 
the effect of the surface erosion has been removed. 
The Gary drift was apparently high in fine clay, averaging 
over lyfo (Table 9). Hence, the small differences between the 
B and C horizons in this case is not due to the low content 
of fine clay in the B horizon, but to the high content in the 
C horizon. The alternative conclusion could be that the 
samples were taken in the C horizon. The samples taken at 
depths of 150 to 180 cm, 25I to 3^5 cm and I65 to 188 cm were 
in close agreement. 
The difference in fine clay between the B and C horizons 
of the Wisconsin loess and the clay loam Kansan drift were 
Figure 2 5. Clay distributions in the late Sangamon paleosol, buried paleosol 
and the Keswick clay loam, showing clay eluviated, alluviated clay 
and clay developed in situ 
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minimal, indicating similar levels of development. The 
Wisconsin loess contained slightly less fine clay than the 
clay loam Kansan drift and the soils had about the same con­
tent of fine clay in the B horizon, which indicates stronger 
development in the Wisconsin loess soils. 
The soils developed in the loamy Kansan drift had about 
the same content of fine clay material as the clay loam Kansan 
drift, but the fine clay content in the B horizon was con­
siderably lower. The difference in the late Sangamon paleosol 
and the exposed late Sangamon paleosol reflected a real dif­
ference in the content of fine clay in the B horizon. 
The medium clay analysis (Figures 23 and 24) showed less 
difference between the A and B horizons than was determined 
for the fine clay. The soils as a group showed less varia­
tion. One notable exception is between the buried late 
Sangamon paleosol with 9.2^ difference between the A and B 
horizons, and the soils developed in the exposed late Sangamon 
paleosol (Keswick) with 6.5^ difference. The difference in 
the surface (exposed paleosol with 9*7#, buried 7'7f°) can be 
explained through the mechanism of surface alteration during 
the latest weathering cycle. The difference of the B horizon 
(exposed 16.25$, buried 16.90) is due to either the destruction 
of the medium clay in the exposed paleosol or the transition 
to fine clay through the additional weathering. The depressed 
clay difference (4.9^) between the A ^d B horizon of the soils 
developed in the Wisconsin loess (Ladoga) was probably due to 
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erosion, and was not as strongly expressed as in the fine 
clay, but still recognizable. 
The difference in the medium clay between the B and C 
horizons is slight (Figure 24), with a high value averaging 
5.6^ in the Gary drift soils and the low averaging 0.4^ in the 
soils in the loamy Kansan drift. The relationships in the 
medium clay is reverse that in the fine clay; soils with high 
levels of fine clay had the low levels of medium clay. Ap­
parently, there was a destruction of the medium clay, increas­
ing the fine clay, or perhaps, a preferential formation of the 
fine clay over the medium clay. 
Clay ratios (Figures 26 and 27; Table 10) 
The ratio of the fine clay to the medium clay within the 
individual horizons show some interesting contrasts. First, 
the only soil in which the fine/medium clay ratio of the A 
horizon is higher than that of the B horizon is the Ladoga 
soils developed in the Wisconsin loess. Second, the only 
soil in which the ratio is higher in the C horizon than in 
the B horizon is the Lester soils, developed in the Gary drift. 
In all other soils, the fine/medium clay ratio is higher in 
the 3 horizon than in the other horizons. If the medium clay 
content is considered stable and the variation is in the fine 
clay, then the accumulation of fine clay in the lower hori­
zons and the consequent higher ratios would indicate more 
advanced development. The high ratio in the Ladoga could 
Figure 26. Clay ratios in the master horizons of the six soils on the upland 
(A - A') transect, grouped by clay fraction ratios 
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Table lo. Clay ratios in the A, B and C horizons of the 
soils in the research area 
Soil Clay ratio 
Horizon 
B 
Lester Fine/medium 
Fine/coarse 
Medium/ coarse 
0.45 
1.41 
3.10 
1.08 
3.52 
3.25 
1.25 
3.09 
2.48 
Ladoga Fine/medium 
Fine/coarse 
Medium/coarse 
1.51 
5.57 
3.68 
1.18 
3.83 
3.25 
0.83 
3.31 
3.96 
Keswick Fine/medium 
Fine/coarse 
Medium/ coarse 
0.89 
2.97 
3.34 
1.52 
4.47 
2.94 
0.70 
2.45 
3.50 
Gara Fine/medium 
Fine/coarse 
Medium/ coarse 
0.72 
1.30 
1.81 
1.16 
3.96 
3.41 
0.88  
2.32 
2.27 
Mystic Fine/medium 
Fine/coarse 
Medium/coarse 
0.91 
2.56 
2.80  
1.55 
4.88 
3.15 
1.09 
6.21 
5.68 
Paleosol Fine/medium 
Fine/ coarse 
Medium/ coarse 
1.23 
2. 02 
1.64 
ÏIÏ 
2.41 
0.94 
4.54 
4.85 
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indicate more intense weathering in this soil and fine clay 
movement that is not keeping up with the development rate, 
or more likely, is a reflection of the higher clay content 
inherent to this soil. This is particularly true of Maden-
ford's (1972) contention that the genetic clay movement is 
in the fine clay fraction. 
In the fine/coarse fraction ratio (Figure 26), the same 
trend is observed. Again, the Ladoga soil constitutes the 
only one in which the ratio in the A horizon is greater than 
in the B horizon. In this analysis, the Mystic soils and the 
bured late Sangamon paleosol have fine/coarse clay ratios in 
the C horizon that are larger than in the B horizon. The 
Mystic soils were the most open and permeable soil in the 
area and consequently, the deeper movement of the fine clays 
would be expected. Also, this was the soil with the lowest 
content of clay in the area. Therefore, a slight movement 
would show up much more impressively than in a soil with 
higher clay content. The higher ratio in the paleosol can 
be attributed to the older soil and the longer period of 
weathering. 
Considering the coarse clay as the stable element in the 
ratio, the higher ratios would indicate the greatest movement 
of the finer fractions and the greater development. Normally 
the highest accumulation would be expected to be in the B 
horizon, which is the case in the majority of the soils 
studied. The same patterns are observed in the medium/coarse 
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clay ratios. Some variation in the characteristics can be 
correlated with the clay content of the parent material and 
the total clay content of the soils themselves. In several 
cases, the highest clay ratios can be correlated in the soils 
with the lowest clay content. The Ladoga soils stand alone 
in the observation that the A horizon has the highest clay 
ratio in all comparisons with the exception of the C horizon 
in the mediimy'coarse ratio (Figure 26). 
Figure 27 shows some definite trends. The lowest clay 
ratios of all soils occur in the fine/medium ratio, the 
highest ratios occur in the fine/coarse ratios, the medium/ 
coarse ratios range between the other two comparisons. 
These observations indicate that there is a movement of 
both the fine and medium clays with the resulting tendency of 
keeping the ratio of these two fractions close together. The 
coarse fraction is relatively stable and the increases in the 
finer fractions cause the marked increase of these fractions 
in relation to the coarse. Also, there is a relatively greater 
movement of the fine clay than of the medium clay. Table 10 
shows increase in coarse clay in the B horizon of all soils, 
indicating that there may be some translocation of this 
fraction. 
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QuartZ-FELdspar (Q/F) ratios 
Very coarse silt fraction (Figure 28; Table 11) The 
greatest variation in the ^/F ratio in the very coarse silt 
fraction occurred in the Gara soils. For the two profiles 
analyzed, the average Q/F ratio in the surface of 8.62 drops 
slowly through the solum and then rapidly to a value of 3.02 
in the parent material, indicating strong weathering in these 
soils. 
The second highest Q/F ratio occurred in the surface of 
the Keswick soils. The average for the two profiles analyzed 
was 7-77 in the surface, decreasing slowly through the solum 
to 3*79 in the parent material. The indication of weathering 
in this soil is not as severe as in the Gara soils in the 
slopes below, but there still were indications of strong 
weathering. 
The buried late Sangamon paleosol had a ratio of 6.15 in 
the surface, decreasing slowly through the solum to 3»65 in 
the parent material. 
The Lester and Mystic soils had Q/F ratios of comparable 
magnitude in the surface, but the Mystic soils showed less 
decrease through the profile, indicating slightly less 
weathering. The cuz*ve representing the Mystic soils was not 
as steep in the upper part of the profile as in the Lester 
soils. 
The Ladoga soils showed the smallest difference in the 
Q/F ratios from the surface to the parent material. The ratio 
Figure 28. Polyfit curves for the quartz-feldspar ratios in the very coarse 
silt fraction of the soils on the upland transect 
A - 3rd order curves 
B - 4th order curves 
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Table 11. Quartz/feldspar ratios of the very coarse silt (VCSi) and very fine 
sand (VFS) fractions of the Lester, Ladoga, Keswick, Gara, Mystic and 
buried late Sangamon paleosol in key horizons 
Lester Lado ga Keswick Gara Mystic Paleosol 
zon VCSi VFS VCSi VPS VCSi VPS VCSi VPS VCSi VFS VCSi VFS 
A1 4.28 4.82 3.22 3.82 7.77 7.29 8.62 5.46 4.28 5.30 6.15 6.15 
Bal 3.17 4.72 2.32 3.45 7.31 5.27 6.11 5.33 3.55 4.58 4.48 4.82 
B22 3.23 3.67 1.89 2.74 5.50 4.50 5.31 3.91 2.69 4.17 4.08 4.79 
B23 (3.39)(4.26) 4.90 (2.29)(3.27) 2.35 4.25 
Cl 2.26 2. 30 3.79 3.97 3.02 3.55 2.39 2.90 3.65 3.33 
G2 2.08 2.56 
1^ 5 
in the surface was also the lowest of the soils studied, de­
creasing from a hi^. of 3.22 to a low of 2.26 in the parent 
material. The question arises as to how much the erosion 
factor has affected the ratio in the Ladoga soils. The 
values in the C horizon in this soil are lowest of any of the 
soils studied. The effect of erosion on the Q/F ratio in this 
soil must be considered minimal. 
Very fine sand (Table 11; Figure 29) Separation of 
the lines in Figure 29 is not as well-defined as are the lines 
in Figure 28. There are distinct differences in the curve 
shape and in the absolute and relative values. 
In the very fine sand fraction, the highest values and 
the greatest range occurred in the Keswick soils, which had a 
high of 7.29 and a low of 3»97* The buried paleosol had a 
high of 6.15 and a low of 2.33. The lowest maximum and the 
smallest range occurred in the Ladoga soils which had a range 
of 3.82 to 2.30. 
There is some confusion in the ordering of these soils 
on the basis of Q/F ratios. Depending on which of the frac­
tions is considered, the most highly developed soil may be 
either the Gara soils (very coarse silt fraction) or the 
Keswick soils (very fine sand fraction). The Keswick soils 
ranked fifth in the very fine sand fraction (Table 11). The 
greatest level of confusion occurred in placement of 
Gara and Mystic soils because of extreme diversity,' but they 
placed 3rd and ^th, respectively, after consideration of 
Figure 29. Polyfit curves for the quartz-feldspar ratios in the very fine sand 
fraction of the soils on the upland transect 
A - 3rd order curves 
B - 4th order curves 
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both fractions. 
Relative developmental strength (Table 12) 
The indicators of pedogenetic development were compared 
and the six soils were rated as to comparative development. 
Each indicator was considered in turn; the differences for 
all clay fraction, between the B and A horizons and the B and 
C horizons, the quartz/feldspar ratios and the solum depth; 
then the soils were ranked according to each indicator. 
The soils having the greatest differences in clay content 
between the B horizon and the A and/or C horizon were con­
sidered as being the strongest developed. Such differences 
indicated the most situ clay development in the B horizon 
and the greatest eluviation-illuviation of the fine and medi­
um clay between the A and B horizons. The difference between 
the B and C horizons indicated clay accumulation above that 
in the parent material. The quartz/feldspar ratio was con­
sidered to indicate the greatest development when the differ­
ence between the ratio in the surface horizon and the C hori­
zon was greatest, indicating the greatest loss of the feldspar 
in comparison to the quartz, and considering the ratio 
of the C horizon to be indicative of the material that 
originally made up the A horizon. 
Total ratings of developmental strength was calculated by 
taking the mathematical average of all the individual ratings, 
then reducing those averages to numerical ratings of 1 to 6. 
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Table 12. Relative developmental strength of the six soils 
by each of 11 determinations and by various com­
binations thereof 
No. Indicator Lester Ladoga Keswick Gara Mystic Paleosol 
Clay 
1 Total B-A 4 6 2 3 5 1 
2 B-C 5 3 4 2 6 1 
3 Fine B-A 3 6 1 4 5 2 
4 B-C 6 3 1 4 5 2 
5 Medium B-A 4 5 2 3 6 1 
6 B-C 1 3 5 2 6 4 
7 Coarse B-A 4 3 1 6 5 2 
8 B-C 6 2 4 5 3 1 
Q/F ratios 
9 VCSi 4 6 2 1 5 3 
10 VFS 3 5 1 4 6 2 
Solum depth 
11 3 6 1 5 2 4 
Combinations Combined ratines 
1 - 1 1  4 5 2 3 6 1 
1 - 1 0  4 5 2 3 6 1 
1-6,9,10 4 5 2 3 6 1 
2.4,6,8,9.10 5 4 2 3 6 1 
1,3.5.7,9.10 4 6 1 3 5 2 
1 - 8  5 4 2 3 6 1 
9,10.11 4(T) 6 1 4(T) 3 2 
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In order to determine which combination of ratings best char­
acterized a soil, those that showed the lowest correlations 
were progressively eliminated from the total calculation; i.e., 
solum depth first, then coarse clay B-A and coarse clay B-C. 
Other combinations (tabulated in Table 12) were also tried 
for general comparisons. 
The overall rating was not changed by eliminating the 
individual ratings of solum depth and coarse clay ratios, but 
dropping of any other indicator ratings modified the inter­
pretation of developmental strength. Thus, the comparative 
developmental strength of these soils is as well-characterized 
by the use of the ei^t factors as it is by considering all 11. 
Clay rations, pH, depth of leaching and organic carbon 
were not considered in this treatment due to the lack of 
visible correlation to make the necessary rankings. 
Reaction (Figure 30; Appendix D) 
In the buried late Sangamon paleosol, pH ranged from 7-5 
to 8.3 throughout the profile. This high range, which is not 
characteristic of such strongly developed soils can be due to 
surface recharge from the loess covering. The remaining of 
the soils examined had pH ranges more characteristic and 
representative of soils of comparable development. 
The greatest fluctuation of pH was observed in the Kes­
wick soils. These soils were moderately acid at the surface, 
strongly acid in the A2 and B1 horizons, then increasing to 
Figure 30. Polyfit curves for the pH of the soils on the upland transect 
A - 3rd order curves 
B - 4th order curves 
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the calcareous parent material. The lack of surface recharge 
evidence could indicate lack of loess covering during the late 
pleistocene. The low pH near the surface reflected strong 
weathering and leaching, consummate with the development re­
flected by other determinations. 
The Ladoga soils had a slightly acid surface followed by 
a slight decrease (genetic or cultural) in pH and then a 
gradual increase to about pH 8. The Lester soils showed a 
similar trend, but the surface was sli^tly more acid and the 
pH of the substrata varied to a greater extent and averaged 
lower, although the hi^ pH in the C horizon was slightly 
higher than that of the Ladoga soils. There were other pro­
files that had pH's ranging in the slightly acid range in the 
Lester soils. 
The soils developed in the Kansan drift showed considerable 
difference. The Gara soils flucutated widely, having a mod­
erately acid reaction at the surface, dropping to a strongly 
acid reaction in the subsoil, then rising again to neutral or 
slightly alkaline reaction in the parent material. The Mystic 
soils showed the least variation of all the soils, having a 
slightly acid surface and increasing irregularly to a slightly 
alkaline reaction in the C horizon. 
Calcium carbonate equivalent (Appendix D) 
Calcium carbonate equivalent (CCE) was determined on 12 
samples described in the field as being calcic horizons 
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and on four that were not described as calcic but contained 
free carbonates as determined by dilute HCl. The samples 
represented all the materials occurring in the research 
transect (A - A*; Figures 3. ^  and 5)» 
Most of the samples on which CCE determinations were 
made were in the range of pH 8.0 to 8.3- The exception was 
one sample in the Wisconsin loess from the basal loess deposi­
tion (pH of 7.8) representing the lowest pH value for any of 
the horizons identified as calcic. There were many samples 
with pH's of 8.0 or greater that were not identified as 
being calcic horizons. Four such samples were determined to 
have high CCE values; one from deep in the soils of the 
exposed late Sangamon paleosol and three from deep in the 
loamy Kansan drift. The two deepest of these samples had 
the highest CCE's determined. 
The Keswick soils had the highest CCE values of the 
calcic horizons with values from 4^ to over 99^. The Lester 
soils also had comparatively high CCE's, ranging from 5?^ to 
over 8^. The lowest CCE values occurred in the Wisconsin 
loess, due either to leaching with the concurrent recharge 
of the late Sangamon paleosol during the deposition or 
because the Wisconsin loess was lower in CCE when deposited. 
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Organic carbon (Figure 31; Appendix D) 
The organic carbon (OC) determination showed a rather 
wide spread in content in the surface layer of the soils 
investigated. By 76 cm depth, the levels of OC were at a low 
constant level for all soils, with only occasional determina­
tions over 0.5??. 
The buried late Sangamon paleosol contained the lowest 
levels of OC throughout the profile. Undoubtedly, the levels 
were much higher at the time of burial, but progressive decom­
position with no recharge over 14,000 years has resulted in 
the relatively low and constant level. 
The hi^est levels of OC were found in the Keswick soils, 
averaging about 2.5^ at the surface and decreasing to less 
than 0.5# at 76 cm depth. The Lester, Gara and Mystic soils 
had OC levels so similar that no distinction could be made 
among them. The Ladoga soils had intermediate levels of OC 
at the surface (about 1.25^), but the graph line dropped into 
the morass of lines (Figure yi) by 76 cm depth. 
All the modern soils had apparent equilibrium of organic 
matter in the profiles. The soils developed in the Wisconsin 
loess had been adversely affected by erosion. Soils observed 
in other parts of the research area (no determinations made) 
had thick A horizons and apparently contained higher levels 
of OC. The curves for the organic carbon were typical for 
mature soils (Figure 31). 
The accumulation of organic carbon is one of the first 
Figure 31. Polyfit curves for the percent organic carbon in the soils on the 
upland transect 
A - 3rd order curves 
B - 4th order curves 
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indicators of soil development (Joffe, 19^9; Parsons et al., 
1962; Parsons and Balster, I967). The accumulation of OC is 
a long-term process of deposition and decomposition. Organic 
acids, COg, and other decomposition products enhance, comple­
ment and otherwise promote further weathering and decomposi­
tion of mineral components of the soil. 
Secondary aggregates (Appendix D) 
The Ladoga soils contained high percentages of concre­
tions, apparently ferro-manganese, similar to those described 
by Wheeting (I936) and Drosdoff and Nikiforoff (1940). These 
concretions, formed in the soils after deposition of the 
loess, were found mainly in the C horizons and tend to give 
biased indications of the texture of the original loess. 
Grain counts were made on the very fine sand fraction of 
several of these soils. 
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SUMMARY AND CONCLUSIONS 
A series of transects were made to determine the 
stratigraphy and soils relationships in the research area. 
An upland transect, extending from the hill crest to the 
floodplain was the major transect, traversing Gary drift, 
Wisconsin loess, late Sangamon paleosol, Kansan drift and 
floodplain. Cary drift in the research area had a maximum 
depth of 274 cm and feathered out to the south over the 
underlying Wisconsin loess. The Wisconsin loess in the 
stratigraphie section was 290 to 426 cm thick and averaged 
366 cm. No determination was made for the depth of Kansan 
till. The upper part of the Cary was oxidized and leached, 
with a discontinuous deoxidized and leached stratum "below. 
The Wisconsin loess was composed of a discontinuous upper 
stratum of deoxidized and leached loess, a middle continuous 
stratum of oxidized and leached loess and a lower discontinu­
ous stratum of deoxidized and leached loess which directly 
overlaid the late Sangamon paleosol. The Kansan drift under 
the late Sangamon paleosol consisted of an upper discontinuous 
stratum of oxidized and leached drift, a middle stratum of 
oxidized and unleached drift and a lower stratum of unoxidized 
and unleached drift. Deposits of sands and gravels were traced 
from the lower levels of the Kansan drift under the hill but 
were not contacted in the deep drilling. 
The pedisediment basin was a mixture of materials with 
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several layers of alluvium over glacial drift. Kansan drift 
was exposed in the basin as was a ridge of Wisconsin loess. 
The floodplain was a series of depositional layers over a 
sand-gravel stratum from which was recovered a fragment of 
ash (Fraximus spp.) that was dated at I310 ± 95 years BP. 
A study of the geomorphology of the area indicated low 
incidence of steep slopes and high incidence of gentle slopes. 
Drainage density was considerably less than that of the ad­
joining areas to the south. Each geologic exposure was ex­
pressed as a "step" on the hill slope in the research area. 
Geomorphic surfaces were defined and labeled according 
to the period in which they became stable. The oldest in the 
area was the late Sangamon surface (50,000 years BP), repre­
sented by the outcrop of the late Sangamon paleosol. The 
summit of the interfluve was dated as late Wisconsin (less 
than 14,000 years BP) represented by the Gary drift. Other 
surfaces in the area were the early Wisconsin (more than 14,000 
years BP), represented by the loess outcrop in the hill slopes 
and the recent surfaces (less than 1,300 years BP) represented 
by the floodplain and the steep hill slopes. 
Four parent materials were defined and described on the 
upland transect: Gary drift, Wisconsin loess, late Sangamon 
paleosol and Kansan drift. The soils and the parent materials 
were described both in the field and analyzed in the labora­
tory. Clay content of the parent materials ranged from 21 to 
29^. The clay accumulation in the argillic horizon varied 
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from over 50fo in the late Sangamon paleosol to less than 30% 
in the Mystic soils. The clay fractions varied considera­
bly, with the greatest variation in the fine clay fraction, 
apparently due to preferential genetic movement of the fine 
clay in excess to that of the medium clay. The coarse clay 
fraction was relatively constant. Other textural fractions 
were not diagnostic in separating the individual soils except 
in the coarse silt and sand fractions which separate the loess 
soils from the till soils. 
The ratios of the clay fractions and differences in clay 
content between horizons were studied. The soils that had the 
greatest difference in clay content between A and B horizons 
and between the B and C horizons were considered to be the 
strongest developed. In most cases, soils that had the great­
est difference between the A and B horizons also had the 
greatest difference between the B and C horizons. Exceptions 
were due to depositional concentrations of clay in the C hori­
zons. Clay ratios were based on the more stable coarser clay 
fraction. The fine medium clay ratios showed little variation 
because of apparent movement and variability of the medium 
clay fraction as well as in the fine clay. The fine/coarse 
and medium/coarse ratios showed more variation, indicating 
more stability in the coarse clay content in the profile. 
In general, clay ratios were higjiest in the B horizon. 
Notable exceptions were in the Ladoga soils where the ratios 
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were highest in the A horizon and in the Mystic and buried 
paleosol where the ratios were highest in the C horizons. 
This is possibly due tor (1) stronger development in the 
paleosol; (2) more open, permeable materials in the Mystic; 
and (3) comparative low coarse clay contents of the C hori­
zons. In the Ladoga, the hi^ ratios in the A horizon may 
be due to the relatively slow permeability of the material, 
coupled with the relative age of the soils. 
The data from the quartz/feldspar (Q/F) analysis and the 
curves produced by the computer produced regular, predictable 
results. The general placement of the soils according to de­
velopment was contradictory only in 2 soilsi Gara and Mystic, 
with the paleosol misplaced slightly from the placement in 
the overall analysis of development. The Kansan drift soils 
generally had the highest ratios. The one notable excep­
tion was in the Mystic soils, which were more comparable to 
the Wisconsin age materials. The greatest difference of the 
^F ratio between the A and C horizons indicates the strongest 
development, the least difference indicates the weakest 
development. 
No attempt to integrate the reaction of the soils into 
the overall development rating were made. The main reason 
for this was the abnormally high pH of the buried paleosol, 
due apparently to the surface recharge of calcium carbonate 
in this soil during and/or after burial by the Wisconsin 
loess. Calcium carbonate equivalent (CCE) was determined on 
163 
calcareous samples from the parent materials on the upland 
transect (A - A'). All the parent materials were calcareous 
except the late Sangamon paleosol. CCE's varied from 4 to 9fo, 
Organic carbon determinations indicated that the modem 
till soils all had mollic epipedons. Although the surface of 
the Ladoga soils had greater than 1% organic carbon, the 
thickness was not sufficient to qualify as mollic. The buried 
late Sangamon paleosol contained less than 1% organic carbon 
throughout the profile. With these exceptions, the soils 
tested had "normal" organic carbon distributions. 
Secondary aggregates were limited to the Wisconsin loess 
soils, so no correlation between the soils could be made. 
The overall development of these soils ranked from the 
strongest to the weakest were» (1) buried late Sangamon 
paleosol, (2) soils developed in the exposed late Sangamon 
paleosol (Keswick), (3) soils developed in the steep, clay 
loam Kansan drift under the late Sangamon paleosol (Gara), 
(4) soils developed in the Gary drift (Lester), (5) soils de­
veloped in the Wisconsin loess (Ladoga), and (6) soils de­
veloped in the gently sloping, loamy Kansan drift (Mystic). 
No one criterion for ranking the development was consis­
tent in the overall ranking. The single determination that 
had the hi^est correlation with the final overall order of 
development was the difference in the medium clay between the 
A and B horizons. The weakest determination was the solum 
depth, due to the effect of variable permeability on the depth 
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of development. The current weathering cycle on the exposed 
paleosol has not been sufficient to overtake the development 
of the buried paleosol in spite of burial of the paleosol for 
the past 14.000 years, or the developmental processes have 
been sufficiently different that the modern soil development 
has not complemented the previous soils. 
The polynomial analysis to the extent that it was carried 
does not fit the soil textural analysis data, although it ap­
pears to give a good fit on the quartz/feldspar ratio, organic 
matter and pH. The 3rd order curves appear to give a better 
fit than do the 4th order. Additional work needs to be done 
in this area to find a suitable mathematical model to properly 
describe the soil situation. 
The effect of age of parent materials is obscure. There 
is apparently paleosolic effect over the entire landscape, 
i.e., the erosion cycles of I3IO ± 95 years did not entirely 
strip the landscape as indicated by differential development 
on the geomorphic surfaces. Differences in soil development 
on parent materials has been confounded by such paleosolic 
effects, different slopes and nature of the parent material 
(permeability, texture, pH, etc. ). Therefore the primary 
thrust of this research results in the conclusion that the 
effect of the parent material of different ages is so masked 
and confounded by other factors that such differences, if 
any, are not determinable by the results obtained. 
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APPENDIX A. SOIL DESCRIPTIONS 
Colors are for moist soils unless otherwise noted. 
T-Mmbers in parentheses following horizon designation 
indicate sample numbers. Samples may have been divided into 
2 or more subsamples depending on thickness of horizon. 
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Profile 1 
Location: 
Natural drainage: 
Parent material: 
Slope : 
Depth 
Horizon cm, in. 
Ap 
A2 
Bit 
B2t 
B31 
332 
CI 
0-12 
0-5" 
12-30 
5-12" 
30-41 
12-16" 
41-61 
16-24" 
61-74 
24-29" 
74-84 
29-33" 
84-96 
33-38" 
SV/tSW| Sec 10, T78N-R28W. Dallas Co., Iowa 
Well drained 
Loess 
Vfo, convex ridge top, south 
Description (colors for moist soils) 
Very dark brown (lOYR 2/2) loam; few 
fine dark yellowish brown (lOYR 4/4) 
mottles; weak fine subangular blocky 
structure; slightly hard; friable; 
slightly sticky; many roots; abrupt 
boundary 
Very dark brown (lOYR 2/2) heavy loam; 
moderate medium platy structure; 
slightly hard; firm; slightly plastic; 
many roots; clear boundary 
Dark yellowish brown (lOYR 4/4) clay 
loam; moderate fine subangular blocky 
structure; hard; firm; slightly plastic; 
clay skins thin and discontinuous; clear 
boundary 
Dark yellowish brown (lOYR 4/4) clay 
loam; strong fine angular blocky struc­
ture; hard; firm; plastic; medium con­
tinuous clay skins; gradual boundary 
Dark brown (lOYR 3/3) clay loam; moder­
ate fine angular blocky structure; 
slightly hard; firm; slightly plastic; 
gradual boundary 
Grayish brown (lOYR 5/2) clay loam; weak 
fine angular blocky structure; fine com­
mon dark yellowish brown (lOYR 4/4) mot­
tles; slightly hard; firm; slightly 
plastic ; gradual boundary 
Dark yellowish brown (lOYR 4/4) clay 
loam; weak medium prismatic structure; 
slightly hard; firm; slightly plastic; 
abrupt boundary 
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Profile 1 (continued) 
IIC2 96-280 
38-110 
IIC3 
IIC4 
IIC5 
IIIBZtb 
IIIB3b 
280-287 
110-113" 
287-358 
113-141' 
358-386 
141-152" 
IIIAlb 386-412 
152-162" 
IIIA2b 412-424 
162-167" 
424-483 
I67-I9O" 
483-518 
190-204" 
Yellowish brown (lOYR 5/^) silty clay 
loam; massive to very weak coarse pris­
matic structure; few fine gray (lOYR 
5/1) and few fine black (N 2/0) mottles; 
slightly hard; friable; slightly sticky; 
abrupt boundary 
Yellowish brown (lOYR 5/8) silt loam; 
medium common grayish brown (IQYR 5/2) 
mottles; massive; slightly hard; friable; 
slightly sticky; abrupt boundary 
Grayish brown (lOYR 5/2) silt loam; few 
fine yellowish brown (lOYR 5/8) mottles; 
massive; slightly hard; friable; slight­
ly sticky; clear boundary 
Gray (lOYR 5/1) silty clay loam; medium 
common dark gray (lOYR ^ 1) and few fine 
yellowish brown (lOYR 5/6) mottles; 
massive; slightly hard; friable; slight­
ly sticky; few carbon flecks present; 
abrupt boundary 
Gray (lOYR 5/1) silty loam; medium com­
mon yellowish brown (lOYR 5/8) mottles; 
weak medium platy structure; slightly 
hard; friable ; slightly sticky; clear 
boundary 
Yellowish brown (lOYR 5/8) loam; few 
fine grayish brown (lOYR 5/2) mottles; 
weak medium subangular blocky structure; 
slightly hard; friable ; slightly sticky; 
abrupt boundary 
Strong brown (7.5YR 5/6) clay; few fine 
black (N 2/0) mottles; strong fine sub-
angular blocky structure; very hard; 
very firm; very plastic; gradual boundary 
Yellowish brown (lOYR 5/4) heavy clay 
loam; few fine gray (lOYR 5/1) mottles; 
moderate fine angular blocky structure; 
very hard; very firm; plastic; gradual 
boundary 
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IIICl 518-559 Yellowish brown (lOYR 5/6) clay loam; 
204-220" few fine gray (lOYR 5/1) and few fine 
black (N 2/0) mottles; weak medium 
angular structure; hard; firm; slightly 
plastic; clear boundary 
IIIC2ca 559-1141 Brownish yellow (lOYR 6/6) clay loam; 
220-450" fine common gray (lOYR 5/1) and few 
coarse yellowish brown (lOYR 5/4) mot­
tles; massive; hard; firm; slightly 
plastic; soft calcium carbonate concre­
tions up to 1 cm; violently effervescent; 
clear boundary 
1141-1189 Dark gray (N 4/0) clay loam; common 
450-468" coarse very dark gray brown (2.5YR 3/2) 
mottles; massive; hard; firm; slightly 
plastic; strongly effervescent; abrupt 
boundary 
II89-II92 Brownish yellow (lOYR 6/8) clay loam; 
468-470" few medium dark ^ay (N 4/0) mottles; 
massive; hard; firm; slightly plastic; 
violently effervescent; clear boundary 
1192-1315 Alternating layers like two horizons 
47O-5I8" above; varying from 3 to 30 cm in thick­
ness; violently effervescent; clear 
boundary 
1315-1768 Dark gr^ (N 4/0) clay loam; massive; 
518-696" hard; firm; slightly plastic; violently 
effervescent 
Encountered rock at this depth and terminated drilling. 
175 
Profile 2 
Locations 
Natural drainage: 
Parent material: 
Slope J 
Depth 
Horizon cm, in. 
Alp 
31 
B2 
B3 
CI 
C2ca 
IIC3 
IIC4 
0-10 
0-4" 
10-20 
4-8" 
20-36 
8-14" 
36-56 
14-22" 
56-81 
22-32' 
81-124 
32-49" 
124-129 
49-5I" 
129-140 
51-55" 
140-152 
55-60" 
KE| NEt Sec 16, T78K-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
Vfo, convex ridge, south 
Description (colors for moist soil) 
Very dark brown (lOYR 2/2) clay loam; 
moderate fine platy structure; firm; 
slightly plastic; abrupt boundary 
Very dark brown (lOYR 2/2) clay loam; 
moderate fine subangular blocky struc­
ture; firm; slightly plastic; clear 
boundary 
Dark yellowish brown (lOYR 3/^) clay 
loam; strong fine subangular blocky 
structure; firm; gradual boundary 
Dark yellowish brown (lOYR 4/4) clay 
loam; very weak fine angular blocky 
structure; firm; gradual boundary 
Dark yellowish brown (lOYR 4/4) clay 
loam; massive; firm; violently effer­
vescent; clear boundary 
Li^t olive brown (2.5Y 5/^) clay loam; 
conjnon coarse strong brown (7.5YR 5/8) 
mottles; firm; numerous soft calcium 
carbonate concretions; violently effer­
vescent; abrupt boundary 
Yellowish brown (lOYR 5/^) sandy loam; 
massive; friable ; violently efferves­
cent; abrupt boundary 
Yellowish brown (lOYR 5/^) loam; mas­
sive; friable; violently effervescent; 
abrupt boundary 
Yellowish brown (lOYR 5/^) gravelly 
loamy medium sand; massive; very fri­
able ; violently effervescent ; abrupt 
boundary 
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I52-I85 Yellowish brown (lOYR 5/^) gravelly 
60-73" loam; massive; friable; violently ef­
fervescent; abrupt boundary 
185-213 Brown (lOYR 5/3) medium sand; single 
73-84" grain; loose; strongly effervescent; 
abrupt boundary 
213-2I8 Yellowish brown ( lOYR 5/^) loam; massive; 
84-88" friable; violently effervescent; abrupt 
boundary 
218-243 Light gray (lOYR 7/2) fine sand; single 
88-96" grained; very friable; strongly effer­
vescent; clear boundary 
243-274 Dark yellowish brown (lOYR 4/4) loamy 
96-108" medium sand; massive; very friable; 
violently effervescent; clear boundary 
274-289 Yellowish brown (lOYR 5/^) fine sand; 
108-114 single grained; loose; strongly effer­
vescent; abrupt boundary 
289-304 Yellowish brown (lOYR 5/^) clay loam; 
114-120" massive; friable ; violently effervescent; 
clear boundary 
304-559 Gray to li^t gray (lOYR 6/1) clay loam; 
120-220" yellowish red (5YR 4/8) mottles in 
seams; weak medium prismatic structure; 
violently effervescent; abrupt boundary 
559-610 Yellowish brown (lOYR 5/^) loamy fine 
220-240+" sand; single grained; very friable; 
slightly effervescent 
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Profile 3 
Location: 
Natural drainage: 
Parent material; 
Slope ; 
Depth 
Horizon cm, in. 
Al 
31 
321t 
322t 
B3 
Cl 
IIC2 
IIC3 
0-20 
0-8" 
20-33 
8-13" 
33-56 
13-22" 
56-81 
22-32" 
81-114 
32-45" 
114-150 
45-59" 
150-183 
59-72" 
183-244 
72-96" 
NEi NEi Sec I6, T78K-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
10%, concave, southwest 
Description 
Very dark brown (lOYR 2/2) clay loam; 
weak fine subangular blocky structure; 
firm; abrupt boundary 
Dark brown (lOYR 3/3) silty clay loam; 
moderate fine angular blocky structure; 
very firm; clear boundary 
Dark brown (lOYR 3/3) silty clay to clay; 
strong fine an^lar blocky structure; 
very firm; medium continuous clay skins; 
gradual boundary 
Very dark grayish brown (lOYR 3/2) silty 
clay loam; strong medium angular blocky 
structure; very firm; medium continuous 
clay skins; gradual boundary 
Dark yellowish brown (lOYR 4/4) silty 
clay loam; fine common grayish brown 
(lOYR 5/2) mottles; moderate medium 
prismatic structure; firm; gradual 
boundary 
Yellowish brown (lOYR 5/^) silty clay 
loam; few medium yellowish brown (lOYR 
5/6) mottles; massive; friable; abrupt 
boundary 
Yellowish brown (lOYR 5/4) clay loam; 
few fine gray (lOYR 5/1) mottles; mas­
sive; firm; clear boundary 
Brownish yellow (lOYR 6/8) clay loam; 
medium common gray to light ^ay (lOYR 
6/1) mottles in laminar configuration; 
massive; firm; clear boundary 
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IIC4 244-334 Dark brown to brown (lOYR 4/3) clay 
96-132" loam; many coarse brownish yellow (lOYR 
6/8) and few fine gray to light gray 
(lOYR 6/1) mottles; massive; firm; clear 
boundary 
334-377 Dark brown to brown (lOYR 4/3) clay 
I32-I49" loam; many coarse brownish yellow (lOYR 
6/8) and few fine gray to light gray 
(lOYR 6/1) mottles; massive; firm; vio­
lently effervescent; clear boundary 
377-616 Dark grayish brown (lOYR 4/2) clay loam; 
149-243" medium common gray (lOYR 5/1) mottles; 
massive; firm violently effervescent; 
clear boundary 
616-630 Dark yellowish brown (lOYR 4/4) clay 
243-248" loam; massive; firm; violently effer­
vescent; plastic stratim; 0.6 cm thick 
at 622 cm; abrupt boundary 
630-671 Dark yellowish brown (lOYR 4/4) loamy 
248-264" coarse sand; single grain; loose; vio­
lently effervescent; abrupt boundary 
671-681 Dark brown to brown (lOYR 4/3) clay loam; 
264-268" many coarse yellowish brown (lOYR 5/6) 
mottles; massive; firm; violently effer­
vescent; abrupt boundary 
681-724 Dark yellowish brown (lOYR 4/4) gravelly 
268-285" loamy coarse sand; single grain; loose; 
violently effervescent; abrupt boundary 
724-758 Dark yellowish brown (lOYR 4/4) medium 
285-299" sand; single grain; loose; violently 
effervescent; abrupt boundary 
758-762 Yellowish brown (lOYR 5/8) silt loam; 
299-300" thinly laminar; friable; violently ef­
fervescent; clear boundary 
762-767 Dark brown to brown (lOYR 4/3) silty 
300-302" clay loam; common medium dark brown to 
brown (7.5YR 4/4) mottles; thinly lami­
nar; friable; violently effervescent; 
clear boundary 
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767-772 Dark grayish brown (lOYR 4/2) clay loam; 
302-304" 2 mm bands black (N 2/0) mottles; thinly 
laminar; firm; violently effervescent; 
abrupt boundary 
772-792 Dark yellowish brown (lOYR 4/4) gravelly 
304-312" coarse sand; single grain; loose; vio­
lently effervescent; abrupt boundary 
792-818 Dark yellowish brown (lOYR 4/4) medium 
312-322" and coarse sand; single grain; loose; 
violently effervescent; abrupt boundary 
8I8-83I Dark yellowish brown (lOYR 4/4) gravelly 
322-327" medium and coarse sand; single grain; 
loose; violently effervescent; abrupt 
boundary 
831-851 Dark brown to brown (7'5YR 4/4) medium 
327-335" to coarse sand; single grain; loose; 
violently effervescent; abrupt boundary 
851-853 Dusky red (IOYR3/2) gravelly clay loam; 
335-33°" massive; firm; violently effervescent 
Profile 4 
Locations 
Natural drainage; 
Parent material: 
Sloue; 
NWi SWj Sec 9. T78W-R28N 
Well drained 
Glacial till, Gary glaciation 
2^, convex ridge, south 
Horizon 
Depth 
cm, in. 
A1 (767) 0-13 
0-5" 
31 (768) 13-20 
5-13" 
Description (colors for moist soils) 
Very dark brown (lOYR 2/2) àIt loam; 
weak fine granular structure; friable; 
slightly sticky; clear boundary 
Dark yellowish brown (lOYR 3/4) silt 
loam; moderate fine subangular blocky 
structure; friable; slightly sticky; 
gradual boundary 
Numbers in parentheses indicate sample numbers; samples 
may have been subdivided into 2 or more samples depending on 
the depth of the horizon. 
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B2 (769) 20-85 
I3-3O" 
B3 (770) 85-127 
30-50" 
Cl (771) 127-193 
50-76" 
C2ca 
(772) 
193-254 
76-100" 
03 (773) 254-290 
100-114" 
1104 
(774) 
290-386 
114-152" 
(775) 386-648 
152-255" 
(776) 648-719 
255-283" 
IIIAlb 719-744 
(777) 283-293" 
IIIA2b 744-759 
(778) 293-299" 
III32tb 759-807 
(779) 299-318' 
Dark brown (lOYR 3/3) clay loam; moder­
ate fine subangular blocky structure; 
firm; slightly plastic; gradual boundary 
Dark brown (lOYR 3/3) clay loam; fine 
medium prismatic structure; friable; 
slightly; sticky; gradual boundary 
Dark yellowish brown (lOYR 4/4) loam; 
massive; firm; slightly plastic; gradual 
boundary 
Dark yellowish brown (lOYR 4/4) loam; 
massive; firm; slightly plastic; fine 
calcium carbonate concretions; carbonate 
coatings on pebbles; gradual boundary 
Gray (lOYR 5/1) loam; common coarse 
brownish yellow (lOYR 6/8) mottles; 
massive; firm; slightly plastic; abrupt 
boundary 
Gray (lOYR 5/1) silty clay loam; fine 
common brownish yellow (lOYR 6/8) mot­
tles; massive firm; slightly plastic; 
gradual boundary 
Yellowish brown (lOYR 5/4) silt loam; 
few fine ^ay (lOYR 5/1) mottles; weak 
medium prismatic structure; firm; slight­
ly plastic ; abrupt boundary 
Dark yellowish brown (lOYR 3/4) silt 
loam; few fine brownish yellow (lOYR 
6/8) mottles; massive; firm; slightly 
plastic; fine carbon flecks present; 
abrupt boundary 
Brown (lOYR 5/3) loam; weak fine granular 
structure; firm; plastic; clear boundary 
Yellowish brown (lOYR 5/4) clay loam; 
weak fine granular structure; firm; 
plastic; abrupt boundary 
Strong brown (7.5YR 5/8) clay; strong 
fine angular blocky structure; very firm; 
very plastic; medium continuous clay 
skins; gradual boundary 
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IIIB3b 
(780)  
IlIClca 
(781) 
807-830 
318-327" 
830-1043 
327-411" 
IIIC2ca 
(782) 
1043-1402 
411-552" 
IIIC3ca 1402-1417 
(783) 552-558" 
(784) 1417-1431 
558-564" 
(785) 1431-1448 
564-570" 
(786) 1448-1523 
570-600" 
(787) 1523-1585 
600-624" 
(788) 1585-1617 
624-637" 
Yellowish brown (lOYR 5/8) clay loam; 
moderate medium angular blocky struc­
ture; very firm; very plastic; clear 
boundary 
Yellowish brown (lOYR 5/6) silt loam; 
weak medium prismatic structure; fine 
to medium common black (N 2/0) mottles; 
firm; slightly plastic; soft calcium 
accumulations; violently effervescent; 
black stains in seams ; gradual boundary 
Yellowish brown (lOYR 5/6) silt loam; 
occasional coarse medium bands and 
patches of gray (lOYR 5/1) mottles; mas­
sive; firm; slightly plastic; soft cal­
cium carbonate accumulations; violently 
effervescent; black stains in seams; 
gradual boundary 
Brown (lOYR 5/3) clay loam; common medi­
um gray (lOYR 5/l) mottles; massive; 
firm; plastic; strongly effervescent; 
clear boundary 
Yellowish brown (lOYR 5/6) clay loam; 
common medium gray (lOYR 5/1) mottles; 
massive; firm; plastic; strongly effer­
vescent; clear boundary 
Dark gray (N 4/0) clay loam; massive; 
firm; slightly plastic; violently effer­
vescent; clear boundary 
Yellowish brown (lOYR 6/5) clay loam; 
common medium gray (lOYR 5/1) mottles; 
massive; firm; slightly plastic; strongly 
effervescent; clear boundary 
Dark gray (N 4/0) clay loam; many coarse 
dark brown to brown (7.5YR 4/4) mottles; 
massive; firm; slightly plastic; clear 
boundary 
Yellowish brown (lOYR 5/6) clay loam; 
common medium gray to light gray (lOYR 
6/1) mottles; massive; firm; slightly 
plastic; clear boundary 
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(789) 1617-1681 Olive gray (5Y 4/2) clay loam; many 
637-762" coarse dark brown to brown (7.5YR v^) 
mottles; massive; firm; slightly plastic 
Profile 5 
Location: 
Natural drainage: 
Parent material: 
Slope J 
Depth 
Horizon cm, in, 
ABp 
31 
B2t 
33 
CI 
0-13 
0-5" 
13-38 
5-15" 
38-67 
15-27' 
67-91 
27-36' 
91-137 
36-54" 
SW| SWt Sec 10, T78N-R28W, Dallas Co., Iowa 
Well drained 
Glacial till, Kansan age 
5^, convex, east 
Description (colors for moist soils 
unless otherwise noted) 
Dark grayish brown (lOYR 4/2) dry; very 
dark brown (lOYR 2/2) moist; loam; weak 
fine platy structure; slightly hard; 
friable; slightly sticky; abrupt boundary 
Yellowish brown (lOYR V4) dry; dark 
brown to brown (lOYR 4/3) moist; clay 
loam; strong very fine to fine subangular 
blocky structure; hard; plastic; sticky; 
gradual boundary 
Yellowish brown (lOYR 5-5/4) dry; dark 
yellowish brown (lOYR 4/4) moist; silty 
clay; 5^ common fine yellowish brown 
(lOYR 5/8) mottles; strong medium sub-
angular blocky to strong fine prismatic 
structure; very hard; firm; plastic; 
gradual 'boundary 
Light gray (lOYR 7/1) dry; gray to light 
gray (lOYR 6/1) moist; silty clay; 40^ 
many medium yellowish brown (lOYR 5/6) 
and yellowish brown (lOYR 5/8) mottles; 
moderate medium prismatic to strong 
medium angular blocky structure; hard; 
very firm; plastic; few fine ferro-
manganese concretions; gradual boundary 
Light gray (lOYR 7/1) dry; gray to light 
gray (lOYR 6/1) moist; silty clay loam; 
40^ medium yellowish brown (lOYR 5/6)and 
yellowish brown (lOYR 5/8) mottles; 
moderate medium prismatic to moderate 
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medium angular blocky structure; very 
hard; very firm; very plastic; few fine 
ferro-manganese concretions; abrupt 
boundary 
C2 137-14? Yellowish brown (lOYR 5/6) sandy loam; 
5^-58" massive; very hard; firm; nonsticky; 
abrupt boundary 
C3 147-173 Yellowish brown (lOYR 5/4) clay loam; 
58-68" ZQ% common fine gray to light gray 
(lOYR 6/1) and common fine yellowish 
brown (lOYR 5/8) mottles; massive; firm; 
sticky; abrupt boundary 
C4 173-175 Strong brown (?.5YR 5/8) loam; few fine 
68-69*' yellowish brown (lOYR 5/4) mottles; 
massive; firm; slightly sticky; weakly 
cemented; abrupt boimdary 
C5 175-305 Gray to light gray (lOYR 6/1) clay loam; 
69-I2O" common coarse yellowish brown (lOYR 5/8) 
mottles; massive; firm; slightly sticky; 
abrupt boundary 
IIC6ca 305-396 Gray to light gray (lOYR 6/1) silty clay 
I2O-I56" loam; common coarse yellowish brown (10 
YR 5/6) mottles; very weak medium pris­
matic structure; friable; slightly sticky; 
strongly effervescent; clear boundary 
IIC7 396-610 Yellowish brown (lOYR 5/^) silty clay 
I56-24O" loam; weak medium prismatic structure; 
friable; slightly sticky 
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Profile 6 (Stratigraphy) 
Location: SW^ SWi- Sec 10, T78N-R28W, Dallas Co., Iowa 
Parent material* Glacial till. Cary age 
Slope: 3^1 convex, east 
Depth 
cm, in. Description 
0-107 Solum 
0-42" 
IO7-I29 Oxidized Cary till, leached 
42-51" 
129-132 Sand lense 
51-52" 
132-236 Oxidized Gary till, leached 
52-93" 
236-427 Deoxidized Wisconsin loess, leached 
93-168" 
427-569 Oxidized Wisconsin loess, leached 
168-224" 
569-599 Late Sangamon paleosol 
224-336" 
599-823 Oxidized and leached Kansan till 
236-324" 
823-853 Oxidized and unleached Kansan till 
324-336" 
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Location: 
Natural drainage: 
Parent material: 
Slope : 
Depth 
Horizon cm, in. 
Ap 
Al 
B1 
B2 
33 
Cl 
0-15 
0-6" 
15-20 
6-8" 
20-48 
8-19" 
48-69 
19-27" 
69-81 
27-32" 
81-122 
32-48" 
SW| SWi Sec 10, T78N-R28W, Dallas Co., Iowa 
Well drained 
Glacial till, Gary age 
Sfo convex, east 
Description (colors for moist soils 
unless otherwise noted) 
Dark grayish brown (lOYR 4/2) dry; very 
dark brown (lOYR 2/2) moist; loam; mod­
erate medium angular blocky and moderate 
medium granular structure; slightly hard; 
friable; slightly sticky; abrupt boundary 
Dark brown (lOYR 3/3) dark grayish brown 
(lOYR 4/2) dry; loam; moderate medium 
subangular blocky structure; slightly 
hard; friable ; slightly sticky; clear 
boundary 
Dark yellowish brown (lOYR 4/2) brown 
(lOYR 5/3) dry; clay loam; strong medium 
angular blocky structure; very hard; firm; 
plastic gradual boundary 
Dark yellowish brown (lOYR 4/4); yellow 
(lOYR 7/6) dry; clay loam; 30^ light 
gray (lOYR 7/2) mottles; strong medium 
angular blocky structure; very hard; very 
firm; plastic; clear boundary 
Dark yellowish brown (lOYR 4/4); very 
pale brown (lOYR 7/3) dry; clay loam; 
moderate medium prismatic to strong fine 
angular blocky structure; very hard; very 
firm; plastic; clear boundary 
Dark yellowish brown (lOYR 4/4); very 
pale brown (lOYR 7/3) dry; clay loam; 
40^ very pale brown (lOYR 7/4) dry; 20^2 
yellow (lOYR 7/6) dry; 20^ dark yellowish 
brown (lOYR 3/4) dry; 10^ black (lOYR 2/1) 
dry; 20^ yellowish brown (lOYR 5/8); 10^ 
light brownish gray (lOYR 6/2); 10^ black 
(lOYR 2/1) mottles; moderate fine angular 
blocky to moderate medium prismatic struc­
ture; very hard; very firm; very plastic; 
clear boundary 
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C2 122-14? 
48-58" 
G3 147-175 
58-69" 
IIC4 175-183 
69-72" 
IIC5 183-295 
72-116" 
IIC6 295-356 
116-140" 
IIC7 356-378 
140-149" 
IIC8 378-399 
149-157" 
IIC9 399-493 
157-194" 
Yellowish brown (lOYR 5/4); clay loam; 
20^ yellowish brown (lOYR 5/8), 10^ gray 
to light CTay (lOYR 6/1) and 10^ black 
(lOYR 2/1) mottles; moderate medium 
prismatic structure; firm; sligjitly 
sticky; abrupt boundary 
Marbled light gray (lOYR 7/1) and gray to 
light gray (lOYR 6/1) clay loam; 20% 
yellowish brown (lOYR 5/8) and 10^ black 
(lOYR 2/1) mottles; massive; sli^tly 
hard; firm; slightly sticky; abrupt 
boundary 
Light gray (lOYR 7/1) dry; gray to light 
gray (lOYR 6/2) silty clay loam; dark 
brown (7.5YR 3/4) and 10^ black (lOYR 
2/1) mottles; massive; slightly hard; 
friable; slightly sticky; clear boundary 
Gray to light gray (lOYR 6/1); light 
gray (lOYR 7/1) dry; silt loam; massive; 
slightly hard; friable; slightly sticky; 
few ferrouginous rhizotubules (1-2 mm); 
gradual boundary 
Brown (lOYR 5/3) silt loam; 10^ gray to 
li^t gray (lOYR 6/1) mottles; massive; 
slightly ha^d; friable; slightly sticky; 
clear boundary 
Light olive brown (2.5Y 5/4) silt loam; 
massive; slightly hard; friable; slightly 
sticky; thinly laminated abrupt boundary 
Yellowish brown (lOYR 5/4) silt loam; num­
erous gray to light gray (lOYR 6/1) 
rhizospheres bordered with yellowish 
brown (lOYR 5/7) mottles; massive; slight­
ly hard; friable ; slightly sticky; clear 
boundary 
Yellowish brown (lOYR 5/5) silt loam; 
gray to light gray (lOYR 6/1) mottles 
and yellowish brown (lOYR 5/8) rhizo­
tubules; massive; slightly hard; slightly 
sticky; abrupt boundary 
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IIIA2b ^93-513 Gray to light gray (lOYR 6/1); light 
194-202" gray (lOYR 7/1) dry; gritty silt loam; 
yellowish brown (lOYR 5/S) and dark 
yellowish brown (lOYR 4/4) mottles; mas­
sive; very hard; friable; nonsticky; 
clear boundary 
IIIB21t 513-553 Dark brown (7.5YR 4/4) clay; moderate 
202-218" fine subangular blocky; extremely hard; 
very firm; plastic 
Location; 
Natural drainagei 
Parent material: 
Slope : 
Depth 
Horizon cm, in. 
A1 
A2 
31 
B2t 
B3 
0-15 
0-6" 
15-25 
6-10" 
25-41 
10-16" 
41-76 
16-30" 
76-109 
30-43" 
Profile 8 
Ni NEi Sec 16, T78N-R28W 
Well drained 
Loess, Wisconsin age 
1%, convex, ridge 
Description 
Very dark grayish brown (lOYR 3/2) gritty 
silty clay loam; moderate fine subangular 
blocky structure; friable; slightly 
sticky; clear boundary 
Dark yellowish brown (lOYR 4/4) silty 
clay loam; moderate fine subangular 
blocky structure; friable; slightly 
sticky; continuous gray coatings on peds; 
clear boundary 
Yellowish brown (lOYR 5/^) silty clay 
loam; strong fine subangular blocky 
structure; friable; slightly plastic 
discontinuous gray coatings and clay 
skins; gradual boundary 
Yellowish brown (lOYR 5/^) silty clay 
loam; strong fine angular blocky struc­
ture; firm; sli^tly plastic; continuous 
clay skins and discontinuous gray coat­
ings; gradual boundary 
Yellowish brown (lOYR 5/^) silty clay 
loam; few coarse gray to light gray 
(lOYR 6/1) mottles: from 81 to I07 cm; 
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moderate medium angular blocky struc­
ture; firm; slightly plastic; gradual 
boundary 
CI 109-160 Yellowish brown (lOYR 5/^) silty clay 
43-63" loam; weak medium prismatic structure; 
friable; slightly sticky; occasional 
coarse sand grains; abrupt boundary 
IIC2 160+ Olive brown (2.$Y 4/4) clay loam; few 
63"+ fine yellowish brown (lOYR 5/6) mottles; 
massive; firm; slightly plastic 
Profile £ ( Stratigra-phy) 
Location: SW^ SWf Sec 10, T78N-R28W, Dallas Co., Iowa 
Natural drainagei Well drained 
Parent material: Glacial till, Gary age 
Slope; 3^, convex, southeast 
Depth 
cm, in. Strata 
O-229 Gary till, oxidized and leached 
O-9O" 
229-366 Wisconsin loess, deoxidized and leached 
90-144" 
366-396 Wisconsin loess; oxidized and unleached 
144-156" 
396-549 Late Sangamon paleosol 
156-216" 
5^9+ Kansan till, oxidized and leached 
216"+ 
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Profile 10 (Stratigraphy) 
Location: SW^ SWf Sec 10, T78N-R28W, Dallas Co., Iowa 
Natural drainages Well drained 
Parent materials Glacial till, Gary age 
Slope» 5^, convex, southeast 
Depth 
cm, in. Description 
0-36 Gary till, modern solum 
0-14" 
36-244 Wisconsin loess, oxidized and leached 
14-96" 
244-274 Wisconsin loess, deoxidized and leached 
96-108" 
274-305 Wisconsin loess, oxidized and unleached 
108-120" 
305-330 Wisconsin loess, deoxidized and leached 
I20-I30" 
330-508 Late Sangamon paleosol 
I3O-20O" 
508-610+ Kansan till oxidized and leached 
200-240" 
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Profile 11 (Stratigraphy) 
Location: 
Natural drainagei 
Parent material: 
Slope: 
Depth 
cm, in. 
0-61 
0-24" 
61-290 
24-114" 
390-335f 
114-132"+ 
SWi SWi Sec 10, T78N-R28W, Dallas Co., Iowa 
Well drained 
Glacial till, Gary age 
6%,  linear, southeast 
Description 
Gary till, modern solum 
Wisconsin loess 
Late Sangamon paleosol 
Profile 12 
Location: 
Natural drainage: 
Parent material: 
Slope : 
Depth 
Horizon cm, in. 
All 
A12 
B1 
321 
0-20 
0-8"  
20-28 
8-11" 
28-46 
11-18" 
46-69 
18-27" 
r-Ei NEi Sec 16, T78N-R28W, Dallas Go., Iowa 
Well to excessively drained 
Glacial till, Kansan age 
2fo, convex ridge 
Description 
Very dark "brown (lOYR 2/2) grayish brown 
(lOYR 5/2) dry; loam; weak fine platy to 
moderate fine granular structure; slight­
ly hard; friable; nonsticky; abrupt 
boundary 
Dark brown (lOYR 3/3); brown (lOYR 5/3) 
dry; loam; moderate medium platy struc­
ture; slightly hard; friable ; slightly 
sticky; abrupt boundary 
Dark brown to brown (lOYR 4/3) pale 
brown (lOYR 6/3) dry; clay loam; weak 
medium subangular blocky structure; hard; 
firm; slightly sticky; gray coatings on 
peds; gradual boundary 
Yellowish brown to dark yellowish brown 
(lOYR 4.5/4.5); clay loam; moderate 
medium subangular blocky structure; hard; 
firm; sticky; gradual boundary 
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B22 69-91 Yellowish brown (lOYR 5/5); silty clay; 
27-36" strong fine blocky structure; firm; 
slightly sticky; few discontinuous clay 
skins; gradual boundary 
B3 91-109 Yellowish brown (lOYR 5/5) silty clay 
36-43" loam; moderate fine subangular blocky 
structure; firm; slightly sticky; clear 
boundary 
CI 109-122 Yellowish brown (lOYR 5/5); clay loam; 
43-48" weak fine subangular blocky structure; 
firm; slightly sticky; clear boundary 
C2 122-130 Yellowish brown (lOYR 5/5); silty clay 
48-51" loam; strong massive structure; firm; 
slightly sticky; clear boundary 
C3 I3O-I52 Yellowish brown (lOYR 5/5); clay loam; 
5I-6O" massive; firm; slightly sticky; clear 
boundary 
C4 152-180 Yellowish brown (lOYR 5/5) clay; massive; 
60-71" firm; slightly sticky; clear boundary 
C5 180-213 Yellowish brown (lOYR 5/5): clay loam; 
71-84" massive; firm; slightly sticky; clear 
boundary 
213-239 Yellowish brown (lOYR 5/4) clay loam; 
84-94" 10^ gray to light gray (lOYR 6/1) mot­
tles; massive; firm; slightly sticky; 
clear boundary 
365-488 Yellowish brown (lOYR 5/4); clay loam; 
94-192" 10^ gray to light gray (lOYR 6/1) mot­
tles; massive; clear boundary 
533+ Yellowish brown (lOYR 5/4); medium sand; 
210"+ single grained; loose; nonsticky 
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Profile 13 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
Al 
A2 
B1 
B2t 
B31 
B32ca 
0-18 
0-7" 
18-25 
7-10" 
25-41 
10-16" 
41-84 
16-33* 
84-109 
33-43" 
109-163 
43-64" 
NEi NE| Sec I6, T78N-R28W, Dallas County 
Well drained 
Late Sangamon paleosol, Kansan till 
6^, convex, south 
Description (colors for moist soils 
unless otherwise noted) 
Very dark brown (lOYR 2/2); grayish 
brown (lOYR 5/2) dry; loam; moderate fine 
granular to fine subangular blocky struc­
ture; slightly hard; friable; nonsticky; 
clear boundary 
Dark brown (lOYR 3/3); grayish brown 
(lOYR 3/3) dry; loam; 40^ dark grayish 
brown (lOYR 4/2) dry and very dark brown 
(lOYR 2/2) mottles; moderate fine sub-
angular blocky structure; hard; friable; 
slightly sticky; clear boundary 
Marbled with brown (lOYR 5/3) and yel­
lowish brown (lOYR 5/6) dry; dark grayish 
brown (lOYR 4/2) and yellowish brown 
(lOYR 5/6); clay loam; strong fine sub-
angular blocky structure; hard; firm; 
slightly sticky; clear boundary 
Marbled with grayish brown (lOYR 4/2) 
and yellowish brown (lOYR 5/8); clay; 
moderate medium prismatic structure; 
very hard; very firm; plastic; gradual 
boundary 
Marbled with dark grayish brown (lOYR 
4/2) and yellowish brown (lOYR 5/8) and 
gray to light ^ay (lOYR 6/1); clay loam; 
weak medium prismatic and weak fine 
blocky structure; very hard; very firm; 
plastic; abrupt boundary 
Marbled with dark grayish brown (lOYR 
4/2), yellowish brown (lOYR 5/8) and 
gray to light gray (lOYR 6/1); clay loam; 
fine weak prismatic and weak fine blocky 
structure; very hard; very firm; plastic; 
soft calcium carbonate accumulations; 
abrupt boundary 
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Cl 
02 
163-579 Marbled coarsely with yellowish brown 
64-228" (ICYR 5/8) and gray to light gray (lOYR 
6/1); clay loam; massive; very hard; very 
firm; plastic; coarse sandy loam lense 
203-210 cm; abrupt boundary 
569-732 Coarsely marbled with gray (N 5/0) and. 
228-288" dark yellowish brown (lOYR 4/4); clay 
loam; massive; very hard; very firm; 
plastic 
Profile 14 (Stratigraphy) 
Locations NE^ NW^ Sec I5. T78N-R28W, Dallas County 
Natural drainage: Well drained 
Parent material» Loess, Wisconsin age 
Slope: 4%, convex, southeast 
Depth 
cm, in. 
0-288 
0-192" 
288-518 
192-204" 
518-640 
204-252" 
640f 
252"+ 
Description 
Wisconsin loess, oxidized and leached 
Basal loess, deoxidized and leached 
Late Sangamon paleosol 
Kansan till, oxidized and leached 
Profile 15 (Stratigraphy) 
Location» SEi NW^ Sec 15, T78N-R28W 
Natural drainage» Well drained 
Parent material» Glacial till, Kansan age 
Slope» 2^, convex, south 
Horizon 
ABp 
Depth 
cm, in. 
0-18 
0-7" 
Description 
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B1 18-28 
7-11" 
32 28-43 
11-17" 
B3 43-71 
17-28" 
Cl 71-259 Oxidized and leached glacial till 
28-102" 
259-274 Deoxidized and leached glacial till 
102-108" 
274-426 Gray to light gray (lOYR 6/1) loam 
108-168" 
426-442 Sand 
168-174" 
442-457 Gray to light gray (lOYR 6/1) fine 
174-180" sandy loam 
457-533 Marbled gray to light gray (lOYR 6/1) and 
180-210" yellowish brown (lOYR 5/6); fine sandy 
loam 
533-610 Clay loam 
210-240" 
610-719 Oxidized and unleached glacial till 
240-283" 
719-853 Dark gray (N 4/0) clay loam; unoxidized 
283-336" and unleached glacial till 
853+ Dark gray (N 4/0) sand 
336"+ 
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Profile 16 
location: 
Natural drainage: 
Parent material: 
Slope: 
, Depth 
Horizon cm, in. 
A1 (46) 
A3 (47) 
B1 (48) 
B21t 
(49) 
(50) 
B22t 
(51) 
B3 (52) 
CI 
(53) 
(54) 
0-25 
0-10' 
25-43 
10-17" 
43-64 
17-25" 
64-122 
25-48" 
122-145 
48-57" 
145-213 
57-84" 
213-259 
84-102" 
259-262 
102-103" 
NEi NEi Sec I6, T78N-R28W, Dallas Co., Iowa 
Well drained 
Glacial till, Kansan age 
8%, concave, south 
Description 
Black (lOYR 2/1) loam, moderate fine sub-
angular blocky structure; slightly hard; 
friable ; nonsticky; clear boundary 
Dark yellowish brown (lOYR 3/4); loam; 
moderate fine subangular blocky struc­
ture; hard; friable; nonsticky; clear 
boundary 
Dark brown to brown (7.5YR 4/4); loam; 
weak fine subangular blocky structure; 
hard; friable ; slightly sticky; gray 
coatings on ped surfaces; abrupt boundary 
Dark brown (7.5YR 3/2); clay loam; strong 
medium angular blocky structure; hard; 
very firm; slightly plastic; gradual 
boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; strong fine prismatic to 
strong fine angular blocky structure; 
very firm; plastic; continuous gray 
coatings on ped surfaces; gradual 
boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; moderate medium blocky structure; 
firm; slightly sticky; gradual boundary 
Yellowish brown (lOYR 5/6); loam; 10^ 
gray to li^t gray (lOYR 6/1) and 2^ 
dark brown to brown (7.5YR 4/4) mottles; 
massive; firm; slightly sticky 
Yellowish brown (lOYR 5/6) sandy loam; 
^Numbers in parentheses indicate sample numbers used for 
later laboratory analysis. 
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(55) 262-284 Stratified silty clay loam 
103-112" 
(56) 284-28? Yellowish brown (lOYR 5/6); sandy clay 
112-113" loam; few fine red (2.5YR 4/8) mottles 
(57) 287-391 Grayish brown (lOYR 5/2); clay loam; 30?% 
(58) 113-154" dark brown to brown (7.5YR 4/4) mottles 
(59) 391-404 Yellowish brown (ICYR 5/6); clay loam; 
154-159" 20^ light brownish gray (lOYR 5/2) mottles 
(60) 404-447 Loamy sand interbedded with coarse sandy 
159-176" loam 
(61) 447-488 Interbedded medium sands and clay; calcium 
176-192" carbonate concretions present; violently 
effervescent 
(62) 488-564 Coarse sandy clay loam; variegated 
192-222" 
(63,64) 564-678 Oxidized till; carbon flecks, few and 
222-267" fine, in material 
(65) 678-770 Dark gray (N 4/0) clay; 10^ light olive 
267-303" brown (2.5Y y6) and 10^ dark yellowish 
brown (lOYR 5/6) mottles; sand lense at 
767 cm 
(66) 770-795 Dark gray (N 4/0); clay; common medium 
303-313" dark gray (5Y 4/1) mottles; coal frag­
ments; few fine carbon flecks 
(67) 795-814 Dark gray (N 4/0); clay; sand lense at 
313-32O" 814 cm 
(68) 814-875 Black (N 2/0); clay; gray to light gray 
320-344" (lOYR 6/1) and dark yellowish brown 
(lOYR 4/4) mottles 
(69) 875-930 Dark gray (N 4/0) with variable flecks; 
344-366" occasional sand lenses; laminations 
(70) 930-965 Dark gray (N 4/0); few carbon flecks; 
366-38O" unoxidized till 
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(71,72) 
(73-83) 
965-1016 
380-400" 
1016-1250 
400-592" 
Yellowish brown (lOYR 5/6); very dark 
grayish brown (lOYR 3/2) mottles; carbon 
flecks; fragments of rose quartz 
Mixed sands and gravels sampled with 
auger and split spoon; individual strata 
not distinguishable 
Location: 
Natural drainage: 
Parent material: 
Slope : 
Horizon 
Alp 
(84) 
A12 
(85) 
B1 
(86-87) 
B21t 
(88)  
B22t 
(89) 
B3 ^ 
(90) 
Depth 
cm, in. 
0-13 
0-5" 
13-28 
5-11" 
28-66 
11-26' 
66-99 
26-39' 
99-127 
39-50" 
127-152 
50-60" 
Profile IZ 
SEi SEi Sec 9. T78N-R28W, Dallas Co.. Iowa 
Weil drained 
Glacial till, Gary age 
I f o ,  convex ridge top 
Description 
Very dark brown (lOYR 2/2); loam; weak 
very fine platy and moderate fine granu­
lar structure; slightly hard; friable ; 
slightly sticky; abrupt boundary 
Very dark brown (lOYR 2/2); silt loam; 
moderate fine granular to fine subangu­
lar blocky structure; slightly hard; fri­
able; slightly sticky; gradual boundary 
Dark yellowish brown (lOYR 3/4); loam; 
moderate fine subangular blocky structure; 
hard; firm; plastic; clear boundary 
Dark yellowish brown (lOYR 4/4); loam; 
strong medium angular blocky structure; 
very hard; very firm; plastic; clear 
boundary 
Olive brown (2.5Y 4/4); clay loam; 5% 
medium strong brown (7.5YR 5/8) mottles; 
strong medium angular blocky structure; 
very hard; very firm; plastic; gradual 
boundary 
Marbled dark brown to brown (lOYR 4/3) 
and yellowish brown (lOYR 5/^); loam; 
10^ medium strong brown (7.5YR 5/8) mot­
tles; weak medium angular blocky struc­
ture; hard; firm; slightly plastic; clear 
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to abrupt boundary 
IICl I52-I83 Gray (lOYR 5/1) light silty clay loam; 
(91) 60-72" common fine yellowish brown (lOYR 5/8) 
mottles; weak coarse blocky structure; 
hard; firm; slightly plastic 
IIC2 183-254 Brown (lOYR 5/3); light silty clay loam; 
(92) 72-100" 30^ medium yellowish brown (lOYR 5/4) 
and common fine gray (lOYR 5/1) mottles; 
weak coarse blocky structure; slightly 
hard; friable; sticky 
IIC3 254-308 Yellowish brown (lOYR 5/4); light silty 
(93) 100-121" clay loam; 10^ fine yellowish brown 
(lOYR 5/8), 5% medium gray (lOYR 5/1) 
and few fine black (N 2/0) mottles; 
weak coarse blocky structure; slightly 
hard; friable; slightly sticky 
IIC4 308-335 Yellowish brown (lOYR 5/4) silt loam; 
(94) I2I-I32" few fine yellowish brown (lOYR 5/8) and 
few fine black (N 2/0) mottles; slightly 
hard; friable ; sticky; thinly laminar 
IIC5 335-473 Marbled with gray (lOYR 5/1) and yellow-
(95) I32-I86" ish brown (lOYR 5/6); silt loam; few fine 
black (N 2/0) mottles; massive; slightly 
hard; friable; slightly sticky 
IIC6 473-508 Gray to light gray (lOYR 6/1) silt loam; 
(96) 186-200" 10^ yellowish brown (lOYR 5/8) mottles; 
weak coarse blocky structure; slightly 
hard; friable ; nonsticky; few soft 
ferrouginous rhizotubules 
IIIAllb 508-548 Dark to very dark gray (lOYR 3.5/1); 
(97) 200-216" silt loam; yellowish brown (lOYR 5/8) 
mottles on laminar surfaces; weak coarse 
blocky structure; very firm; very hard; 
sticky to slightly plastic; clear boundary 
IIIA12b 548-561 Brown (lOYR 5/3) silty clay loam; yellow-
(98) 216-221" ish red in seams (5YR 4/8); weak coarse 
blocky structure; firm; plastic; clear 
boundary 
IIIA2tb 561-577 Brown (lOYR 5/3); silt loam; yellowish 
(99) 221-227" brown (lOYR 5/8) mottles in laminae ; 
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IIIB21tb 577-594 
(100) 227-234" 
IIIB22tb 594-619 
(101) 234-244" 
IIIB3b 619-655 
(102) 244-258" 
IIICl 
(103) 
IIIC2ca 
(104) 
IIIC3ca 
(105) 
(106) 
655-678 
258-267" 
678-704 
267-277" 
704-724 
277-285" 
724-778 
285-3Ô6" 
778-793 
306-312" 
moderate fine platy structure; slightly 
hard; brittle; friable; nonsticky; abrupt 
boundary 
Finely marbled yellowish red (5YR 5/8) 
and pinkish gray (7.5YR 6/2); clay loam; 
weak fine subangular blocky structure; 
very hard; very firm; very sticky; 
gradual boundary 
Dark brown to brown (7.5YR 4/4); clay; 
moderate fine blocky structure; extremely 
hard; very firm; very plastic; clear to 
gradual boundary 
Yellowish brown (lOYR 5/4) clay loam; 20^ 
medium gray to light gray (lOYR 6/1); 10^ 
fine brownish yellow (lOYR 5/8), and few 
fine black (N 2/0) mottles; moderate fine 
blocky structure; very hard; very firm; 
very plastic; abrupt boundary 
Yellowish red (5YR 4/8) clay loam; 2^ fine 
gray to light gray (5YR 6/1) and 2^ fine 
black (N 2/0) mottles; moderate fine 
blocky structure; very hard to extremely 
hard; very firm; very plastic 
Yellowish red (5YR 4/8) clay loam; 2^ fine 
gray to li^t gray (5YR 6/1) and 2^ fine 
black (N 2/0) mottles; moderate fine 
blocky structure; very hard to extremely 
hard; very firm; very plastic; few cal­
cium carbonate concretions 
Marbled with yellowish brown (lOYR 5/8) 
and gray to light gray (lOYR 6/1); clay 
loam; with black (N 2/0) in seams; mod­
erate fine blocky structure; very hard; 
very firm; plastic; calcium carbonate 
precipitated in seams 
No recovery from drilling 
Yellowish brown (lOYR 5/6) clay loam; 
black (N 2/0) in seams; moderate fine 
blocky structure; extremely hard; ex­
tremely firm; plastic; abrupt boundary 
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(107) 793-806 Yellowish, brown (lOYR 5/6); coarse loamy 
312-317" sand; moderate fine blocky structure; 
slightly hard; very friable; nonsticky; 
abrupt boundary 
(108) 806-813 Yellowish brown (lOYR 5/6) heavy sandy 
317-32O" loam; light gray (lOYR 7/1) mottles; 
moderate fine blocky structure; extremely 
hard; extremely firm; plastic; abrupt 
boundary 
(109) 813-839 Yellowish brown (lOYR 5/^); medium sand; 
32O-33O" moderate fine blocky structure; slightly 
hard; very friable; nonsticky; abrupt 
boundary 
(110) 839-869 Yellowish brown (lOYR 5/6); medium sand; 
330-342" moderate fine blocky structure; slightly 
hard; friable; nonsticky; clear boundary 
(111) 869-900 Yellowish brown (lOYR 5/8); gravelly 
342-354" loamy sand; massive; slightly hard; fri­
able; sticky; some strata of finer sand 
900-960 No recovery from drilling 
354-378" 
(112) 960-971 Yellowish brown (lOYR 5/6) clay loam; 
378-382" 20^ fine gray (lOYR 5/1) and few fine 
black (N 2/0) mottles; massive; extremely 
hard; very firm; plastic; abrupt boundary 
(113) 971-981 Partially weathered rock; loamy sand 
382-386" 
(114) 981-995 Dark yellowish brown to yellowish brown 
386-392" (lOYR 4.5/4) clay loam; 10^ fine gray 
(lOYR 5/1) mottles; massive; extremely 
hard; very firm; plastic; abrupt boundary 
(115) 995-1021 Yellowish brown (lOYR 5/4) clay loam; 
392-402" 1055 fine grayish brown (lOYR 5/2) mottles; 
massive; extremely hard; very firm; plas­
tic; clear boundary 
(116) IO21-IO39 Yellowish brown (lOYR 5/4) clay loam; 
402-409" 40^ medium gray to light gray (lOYR 6/1) 
mottles; massive; extremely hard; very 
firm; plastic; clear boundary 
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(117) 1039-1061 yellowish brown (lOYR 5/^) clay loam; few 
409-418" fine gray (lOYR 5/1) and few fine black 
(N 2/0) mottles and few gray to light 
gray (lOYR 6/1) in seams; massive; ex­
tremely hard; very firm; plastic; clear 
boundary 
(118) 1061-1082 Yellowish brown (lOYR 5/4) clay loam; 20^ 
418-426" medium yellowish brown (lOYR 5/6), 10^ 
fine ^ ay to light gray (lOYR 6/1) ^ d 
few fine black (N 2/0) mottles; massive; 
very hard; very firm; plastic; clear 
boundary 
(119) 1082-1250 Yellowish brown (lOYR 5/6) clay loam; lOfc 
426-492" fine gray to light gray (lOYR 6/1) mot­
tles; massive; extremely hard; extremely 
firm; very plastic; clear boundary 
(120) I25O-I27O Yellowish brown (lOYR 5/6) coarse sandy 
492-500" loam; 30^ medium gray to light gray 
(lOYR 6/1) mottles; massive; very hard; 
very firm; sli^tly plastic; few fine 
ferro-manganese shot; clear boundary 
(121) 127O-I28O Light yellowish brown (lOYR 6/4) sandy 
500-504" clay loam; massive; very hard; very firm; 
slightly plastic; clear to abrupt 
boundary 
(122) 128O-I289 Yellowish brown (lOYR 5/^); coarse sandy 
504-507" loam; few fine gray (lOYR 5/1) mottles; 
massive; very hard; firm; slig&tly plas-r 
tic; clear to abrupt boundary 
(123) 1289-1321 Yellowish brown (lOYR 5/8); clay loam; 
507-520" 10^ fine gray to light gray (lOYR 6/1) 
mottles; massive; extremely hard; very 
firm; plastic; clear boundary 
(124) I32I-1419 Dark gray (N 4/0) clay loam; 40^ coarse 
520-558" dark yellowish brown (lOYR 4/4) mottles; 
massive; extremely hard; very firm; plas­
tic; clear boundary 
1419-1677 Olive (5Y 5/^) clay loam; dark gray (N 
558-660" 4/0) with vertical orientation; massive; 
extremely hard; extremely firm; plastic; 
sand lense at I66I cm; gradual boundary 
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1677-1738 Dark gray (N 4/0) clay loam 
660-684" 
Remainder of profile was sampled without description. The 
sample numbers and depths are as follows: 
Sample Depth Sample Depth 
no. cm, in. no. cm, in. 
125 1325-1356 138 1722-1753 
126 
522-534" 678-690 
1356-1389 139 1753-1783 
534-546" 690-702" 
127 1389-1420 140 1783-1814 
546-558" 702-714" 
128 1420-1449 141 1814-1845 
558-570" 714-726" 
129 1449-1480 142 1845-1881 
570-582" 726-740" 
130 1480-1509 143 1935-1966 
582-594" 762-774" 
131 1509-1540 144 1966-1998 
594-606" 774-786" 
132 1540-1570 145 2059-2089 
606-618" 810-822" 
133 1570-1600 146 2089-2110 
6I8-63O" 822-834" 
134 1600-1631 147 2240-2270 
630-642" 882-894" 
135 1631-1661 148 2270-3300 
642-654" 
136 1661-1692 
654-666" 
137 1692-1722 
666-678" 
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Location: 
Natural drainage : 
Parent material; 
Slope : 
Horizon 
Alp 
B1 
B21t 
B22t 
IIB23t 
IIB3 
Depth 
cm, in, 
0-10 
0-4" 
10-20 
4-8" 
20-41 
8-16" 
41-64 
16-25" 
64-89 
25-35" 
89-135 
35-53" 
SEi SEi Sec 7, T78N-R28W, Dallas Co., Iowa 
Well drained 
Glacial till, Gary age 
4^, convex ridge, south 
Description 
Very dark brown (lOYR 2/2); gritty silty 
clay loam; weak fine subangular blocky 
structure; sli^tly hard; friable; 
slightly sticky; abrupt boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; moderate fine subangular blocky 
structure; hard; firm; slightly plastic; 
ferro-manganese concretions, few fine; 
clear boundary 
Dark yellowish brown (lOYR 4/4) clay 
loam; strong fine angular blocky struc­
ture; very hard; very firm; plastic; 
few fine ferro-manganese concretions; 
clear boundary 
Dark yellowish brown to yellowish brov/n 
lOYR 4.5/4); clay loam; strong medium 
angular blocky structure; very hard; very 
firm; plastic; common fine ferro-manganese 
concretions; gradual boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; moderate medium prismatic and 
strong medium angular blocky structure; 
hard; firm; slightly plastic; common fine 
ferro-manganese concretions; gradual 
boundary 
Yellowish brown (lOYR 5/3); silty clay 
loam; 30^ fine and medium yellowish red 
(5YR 4/8) mottles in rhi20sphere; moder­
ate medium prismatic and weak medium 
angular blocky structure; hard; firm; 
slightly plastic; common fine ferro-
manganese concretions; abrupt boundary 
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IICl l35-243f Yellowish "brown (lOYR 4/4) ; silt loam; 
53-96"+ 5fo fine ^ay to light gray (lOYR 6/1) 
mottles in rhizosphere; weak medium pris­
matic structure; slightly hard; friable; 
sli^tly sticky; common fine pores 
Location: 
Natural drainage : 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
Alp 
(156) 
11 Bin 
(157) 
IIB21t 
(158) 
IIB22t 
(159) 
IIB3 
(160) 
IICl 
(161) 
0-10 
0-4" 
10-23 
4-9" 
23-33 
9-13" 
33-51 
13-20" 
51-81 
20-32' 
81-152 
32-60" 
Profile 19 
SEt SEf Sec 9, T78N-R28W, Dallas Co., Iowa 
Well drained 
Loess, Wisconsin age 
kfo, convex ridge; south 
Description 
Very dark grayish brown (lOYR 3/2); light 
clay loam; moderate fine granular struc­
ture; slightly hard; friable; sli^tly 
sticky; abrupt boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; moderate fine subangular 
blocky structure; hard; firm; sli^tly 
plastic; few fine ferro-manganese shot; 
some medium sand; gradual boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; moderate fine blocky struc­
ture; hard; very firm; slightly plastic; 
miany fine ferro-manganese shot; clear 
boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; strong fine angular blocky 
structure; very hard; very firm; slightly 
plastic; many fine ferro-manganese shot; 
clear boundary 
Dark brown to brown (lOYR 4/3); silty 
clay loam; moderate medium blocky struc­
ture; hard; firm; slightly plastic; 
gradual boundary 
Brown (lOYR 5/3) silty clay loam; few 
medium gray to light gray (lOYR 6/1) 
rhizosphere; yellowish brown (lOYR 5/6) 
sand stratum 12 cm thick; moderate medium 
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Profile 19 (continued) 
prismatic structure ; slightly hard; 
friable; sli#t sticky; gradual boundary 
IIC2 152-224 Dark yellowish brown (lOYR 4/4) light 
(162) 60-88" silty clay loam; common pray (lOYR 5/1) 
in rhizosphere; weak medium prismatic 
structure; slightly hard; friable ; 
slightly sticky; many fine ferro-
manganese shot; gradual to diffuse 
boundary 
IIC3 224-2444- Yellowish brown (lOYR 5/4); silt loam; 
(163) 88-96"+ massive; slightly hard; friable; slightly 
sticky; few medium ferro-manganese shot; 
weakly effervescent 
Profile 20 
Location: 
Natural drainage: 
Parent material: 
Slope : 
Depth 
Horizon cm, in. 
A1 
B1 
B2t 
IIB3 
0-15 
0-6" 
15-28 
6-11" 
28-48 
11-19" 
48-69 
19-27" 
SEi SE| Sec 9. T78N-R28W, Dallas Co., Iowa 
Well drained 
Loess, Wisconsin age and glacial till, 
Kansan age 
5^, convex ridge, south 
Description 
Dark brown (lOYR 3/3); silty clay loam; 
moderate fine granular structure; 
slightly hard; friable ; slightly sticky; 
clear boundary 
Dark brown (lOYR 3/3); silty clay loam; 
strong fine subangular blocky structure; 
slightly hard; friable; slightly sticky; 
clear boundary 
Dark brown to brown (lOYR 4/3); silty 
clay loam; strong medium blocky structure; 
hard; fim; sli^tly plastic; clear 
boundary 
Dark brown to brown (lOYR 4.5/3); clay 
loam; 15^ medium dark yellowish brown 
(lOYR 4/4) mottles; strong medium blocky 
structure; hard; firm; slightly plastic; 
gradual boundary 
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Profile 20 (continued) 
IIA2b 
IIB2tb 
II322tb 
IIB31tb 
II332ba 
IlClca 
69-89 
27-35" 
89-137 
35-54" 
137-178 
54-70" 
178-188 
70-74" 
188-216 
74-85" 
216-244+ 
85-96"+ 
Marbled medium dark yellowish brown (10 
YR 4/4) and dark brown to brown (lOYR 
4/3); clay loam; moderate medium blocky 
structure; hard; firm; slightly plastic; 
clear boundary 
Finely marbled with yellowish red (5YR 
4/6) and dark brown to brown (lOYR 5/4); 
clay; 10^ fine gravel; strong fine 
blocky and moderate medium prismatic 
structure; very hard; very fim; plastic; 
clear boundary 
Yellowish brown (lOYR 5/6); clay; ^Ofo 
medium yellowish brown (lOYR 5/4) mot­
tles; strong fine angular blocky struc­
ture; very hard; very firm; plastic; few 
firm ferro-manganese shot 175-178 cm; 
clear boundary 
Marbled finely with yellowish brown 
(lOYR 5/6) and gray (lOYR 5/1); clay; 
10^ fine black (5YR 2/1) mottles; strong 
medium prismatic structure; very hard; 
very firm; plastic; few medium calcium 
carbonate concretions ; abrupt boundary 
Yellowish brown (lOYR 5/6); clay loam; 
20^ medium gray to light gray (lOYR 6/1) 
mottles; moderate medium prismatic sti*uc-
ture; hard; very firm; slightly plastic; 
few medium calcium carbonate concretions; 
gradual boundary 
Coarsely marbled with gray to li^t gray 
(lOYR 6/1) and yellowish brown (lOYR 
5/6); clay loam; moderate medium pris­
matic structure; hard; firm; slightly 
plastic; common medium calcium carbonate 
concretions 
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Profile 21 
Location: 
Natural drainage: 
Parent material: 
Slope ; 
Horizon 
ABp 
(725) 
B21t 
( 7 2 6 )  
B22t 
(727) 
B3 (728) 
CI 
(729) 
C2 
(730) 
C3ca 
(731) 
Depth 
cm, in. 
0-13 
0-5" 
13-30 
5-12" 
30-46 
12-18" 
46-71 
18-28" 
71-109 
28-43" 
109-130 
43-5I" 
130-140 
51-55" 
SEi SE^ Sec 9. T78N-R28W, Dallas Co., Iowa 
Well drained 
Loess, Wisconsin age 
4^, convex ridge, south 
Description 
Dark grayish brown (lOYR 4/2); silty 
clay loam; weak fine subangular blocky 
structure; slightly hard; firm; slightly 
sticky; abrupt boundary 
Dark yellowish brown (lOYR 4/4); heavy 
silty clay loam; strong fine subangular 
blocky structure; hard; very firm; slight­
ly plastic; few fine ferro-manganese 
shot; gradual boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; strong fine angular blocky 
structure; very hard; very firm; slightly 
plastic; few fine ferro-manganese shot; 
gradual boundary 
Yellowish brown (lOYR 5/4); silty clay 
loam; moderate medium angular blocky 
structure; hard; firm; slightly plastic; 
few fine ferro-manganese shot; gradual 
boundary 
Yellowish brown (lOYR 5/4); silty clay 
loam; weak medium prismatic structure; 
hard; friable; slightly sticky; few fine 
ferro-manganese shot; gradual boundary 
Yellowish brown (lOYR 5/4); silt loam; 
common fine yellowish brown (lOYR V6) 
mottles; and few fine gray (lOYR 5/1) 
mottles; massive; hard; friable; slightly 
sticky; clear boundary 
Yellowish brown (lOYR 5/4) silt loam; 
common fine yellowish brown (lOYR 5/6) 
and few fine gray (lOYR 5/1) mottles; 
massive; slightly hard; friable; slightly 
sticky; violently effervescent; clear 
boundary 
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Profile 21 (continued) 
C4ca 140-152 Yellowish "brown (lOYR 5/^) silt loam; 
(732) 55-60" many coarse gray (lOYR 5/1) mottles; 
massive; slightly hard; friable; slight­
ly sticky; violently effervescent; few 
3 mm ferruginous rhizotubules; clear 
boundary 
C5ca I52-I68 Yellowish brown (lOYR 5/^) silt loam ; 
(733) 6O-66" common medium gray (lOYR 5/1) mottles; 
massive; hard; friable; slightly sticky; 
violently effervescent 
Location: 
Natural drainage: 
Parent material: 
Slope» 
Depth 
Horizon cm, in. 
ABp 
(719) 
B1 
(720) 
32 It 
(721) 
B22t 
(722)  
0-13 
0-5" 
13-25 
5-10" 
25-56 
10-22" 
56-76 
22-3O" 
Profile ^  
SEi SEt Sec 9. T78N-R28W, Dallas Co. 
Well drained 
Loess, Wisconsin age 
3%, convex ridge, south 
Description 
Iowa 
Marbled with very dark grayish brown 
(lOYR 3/2) and dark yellowish brown 
(lOYR 4/4); loam; weak fine subangular 
blocky structure; slightly hard; firm; 
slightly sticky; abrupt boundary 
Dark brown to brown to dark yellowish 
brown (lOYR 4/3.5); clay loam; moderate 
fine subangular blocky structure; hard; 
firm; slightly sticky; gradual boundary 
Yellowish brown (lOYR 5/^) clay loam; 
25fo medium dark brown to brown (7.5YR 
4/4) mottles; strong fine angular blocky 
structure; hard; firm; slightly plastic; 
few fine ferro-manganese shot; gradual 
boundary 
Dark yellowish brown (lOYR 4/4) heavy 
silty clay loam; strong medium angular 
blocky structure; hard; firm; sli^tly 
plastic; few very fine ferro-manganese 
shot; gradual boundary 
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Profile 22 (continued) 
B3 76-104 Dark brown (lOYR 3/3); silty clay loam; 
(723) 30-41" moderate medium subangular blocky struc­
ture; hard; firm; slightly plastic ; 
gradual boundary 
CI 104-244 Yellowish brown (lOYR 5/4) light silty 
(724) 41-96" clay loam; 10^ medium gray (lOYR 5/1) and 
Jfo fine black (N 2/0) mottles; massive; 
hard; friable; slightly sticky 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
Alp 
31 
B2t 
B3 
IICl 
0-18 
0-7" 
18-36 
7-14" 
36-71 
14-28" 
71-86 
28-34" 
86-183 
34-72" 
Profile 2] 
SEl SE| Sec 9. T78N-R28W, Dallas Co., Iowa 
Well drained 
Glacial till, Gary age and loess, Wisconsin 
3%, convex ridge, south 
Description 
Very dark grayish brown (lOYR 3/2) loam; 
weak fine single grain and weak fine 
platy structure; slightly hard; friable; 
sli^tly sticky; abrupt boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; moderate fine subangular blocky 
structure; hard; firm; sli^tly plastic; 
gradual boundary 
Dark yellowish brov^ (lOYR 4/4) clay; 
moderate fine angular blocky structure; 
very hard; very firm; slightly plastic; 
gradual boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; moderate fine angular blocky struc­
ture; firm; plastic; gradual boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; few fine grayish brown (lOYR 
5/2) mottles; weak medium prismatic 
structure; hard; friable; slightly plas­
tic; gradual boundary 
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Profile 23 (continued) 
IIC2 183-244 Dark yellowish brown (lOYR 4/4); silty 
72-96" clay loam; few common grayish brown 
(lOYR 5/2) mottles; weak medium prismatic 
structure; hard; friable; slightly 
plastic 
Profile 24 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
Alp 
A1 
IIBlt 
IIB2t 
IIB3 
IICl 
0-10 
0-4" 
10-18 
4-7" 
18-33 
7-13" 
33-53 
13-21" 
53-76 
21-30" 
76-145 
30-57" 
SE| SEi Sec 9. T78N-R28W, Dallas Co., Iowa 
Well drained 
Loess, Wisconsin age 
4^, convex, southeast 
Description 
Very dark grayish brown (lOYR 3/2); clay 
loam; moderate medium platy and moderate 
fine subangular blocky structure; slight­
ly hard; firm; plastic; abrupt boundary 
Very dark grayish brown (lOYR 3/2); clay 
loam; moderate fine subangular blocky 
structure; slightly hard; firm; plastic; 
gravel line at 18 cm; abrupt boundary 
Dark brown (lOYR 3/3); silty clay; strong 
fine subangular blocky structure; hard; 
very firm; plastic; few fine black ferro-
manganese shot; discontinuous clay 
skins; clear boundary 
Dark brown (lOYR 3/3); silty clay; strong 
fine angular blocky structure; very hard; 
very firm; plastic; continuous clay skins; 
clear boundary 
Grayish brown (lOYR 5/2); silty clay loam; 
many coarse yellowish brown (lOYR 5/8) 
and few fine gray (lOYR 5/1) mottles; weak 
medium angular blocky structure; very 
hard; very firm; slightly sticky; gradual 
boundary 
Gray (lOYR 5/1) silty clay loam; few medi­
um yellowish brown (lOYR 5/6) mottles; 
very weak fine medium subangular blocky 
structure; hard; friable; slightly sticky; 
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Profile 24 (continued) 
weak placic horizon at 14$ cm; gradual 
boundary 
IIC2 145-244 Gray (lOYR 5/1); silty clay loam; many 
57-96" coarse yellowish brown (lOYR 5/8) mot­
tles; massive; hard; friable; slightly 
sticky 
Profile 25 
Location: 
Natural drainage ; 
Parent material: 
Slope: 
Depth 
Hori2on cm, in. 
A1 
B1 
IIB2t 
IIB3 
IlClca 
0-13 
0-5" 
13-25 
5-10" 
25-43 
10-17" 
43-76 
I7-3O" 
76-109 
30-41" 
SEl SE| Sec 9» T78N-R28W, Dallas Co., Iowa 
Well drained 
Loess, Wisconsin age 
6^, convex, southeast 
Description 
Dark brown (lOYR 3/3); clay loam; moder­
ate fine subangular blocky structure; 
hard; firm; slightly plastic; clear 
boundary 
Yellowish brown (lOYR 5/4); silty clay 
loam; 20^ coarse dark brown to brown 
(lOYR 4/3) mottles in horizontal bands; 
strong fine subangular blocky structure; 
fine gravel present; hard; firm; slightly 
plastic; clear boundary 
Weak red (2.5YR 5/2) silty clay loam; 
moderate medium prismatic and strong fine 
angular blocky structure; few fine ferro-
manganese shot; continuous clay skins; 
very hard; firm; slightly plastic; gradu­
al boundary 
Reddish brown (2.5YR 5/^); silty clay 
clay loam; reddish yellowish(7.5YR 6/6) 
mottles in seams; moderate medium subangu­
lar blocky structure; common fine ferro-
manganese shot; hard; friable ; slightly 
sticky; gradual boundary 
Weak red (2.5YR 5/2) and reddish brown 
(2.5YR 5/4); silty clay loam; few fine 
reddish yellow (7.5YR 6/6) mottles; weak 
medium prismatic structure; few large soft 
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Profile 25 (continued) 
IIC2ca 109-213 
41-84" 
IIIA21 
IIIA22b 
IIIA24b 
IIIB2tb 
213-216 
84-85" 
216-218 
85-86" 
IIIA23b 218-224 
86-88" 
224-229 
88-9O" 
229-244 
90-96" 
calcium carbonate accumulations; strongly 
effervescent; graduai boundary 
Light grayish brown (lOYR 5/2) silty 
clay loam; with ferruginous pedotubules 
yellowish brown (lOYR 5/8) and yellowish 
brown (lOYR 6/5) mottles in seams; weak 
medium angular blocky structure; hard; 
friable ; slightly sticky; calcium car­
bonate concretions present; strongly 
effervescent; abrupt boundary 
Dark brown to brown (lOYR 4/3); clay 
loam; weak medium platy structure; hard; 
friable; slightly sticky; abrupt boundary 
Dark brown to brown (lOYR 4/3) clay loam; 
20^ fine yellowish red (5YR 5/8) mottles; 
very weak medium platy structure; hard; 
friable; slightly sticky; abrupt boundary 
Dark grayish brown (lOYR 4/2); silty clay 
loam; few fine yellowish red (5YR 5/8) 
mottles; massive; hard; firm; slightly 
sticky; abrupt boundary 
Grayish brown (lOYR 5/2); silty clay loam; 
massive; hard; friable; sli^tly sticky; 
abrupt boundary 
Dark grayish brown (lOYR 4/2); clay; 
strong medium subangular blocky struc­
ture; very hard; very firm; plastic 
Location: 
Natural drainage: 
Parent material: 
Slope : 
Profile 26 
SEi SEi Sec 9. T78N-R28W, Dallas Co., Iowa 
Well drained 
Loess, Wisconsin age 
yfo, convex, southeast 
Horizon 
ABp 
Depth 
cm, in. 
0-10 
0-4" 
Description 
Very dark grayish brown (lOYR 3/2); clay 
loam; many coarse dark yellowish brown 
(lOYR 4/4) mottles; moderate medium 
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Profile 26 (continued) 
granular structure; some fine gravels; 
hard; firm; slightly plastic; abrupt 
boundary 
B1 IO-I5 Dark brown (lOYR 3/3); clay loam; moder-
4-6" ate fine angular blocky structure ; hard; 
firm; plastic; clear boundary 
B2t 15-46 Dark yellowish brown (lOYR 3/^); silty 
6-18" clay; strong ^ine angular blocky struc­
ture; continuous clay skins; very hard; 
very firm; plastic; gradual boundary 
B3 46-102 Yellowish brown (lOYR 5/^); silty clay 
18-40" loam; pale brown (lOYR 6/3) in rhizo-
spheres; weak medium angular blocky struc­
ture; hard; firm; slightly plastic; few 
fine ferro-manganese shot; gradual 
boundary 
CI IO2-I37 Yellowish brown (lOYR 5/^); silty clay 
40-54" loam; few fine yellowish brown (lOYR 
5/8) and few fine black (N 2/0) mottles; 
weak medium prismatic structure; hard; 
friable; slightly plastic; few fine 
ferro-manganese shot; gradual boundary 
C2 137-198 Grayish brown (lOYR 5/2); silty clay 
54-78" loam; few coarse yellowish brown (lOYR 
5/8) mottles; massive ; hard; friable; 
slightly sticky; few ferro-manganese 
shot; abrupt boundary 
C3 198-229 Dark brown (lOYR 3/3); clay loam; weak 
78-9O" fine subangular blocky structure; hard; 
firm; slightly plastic; abrupt boundary 
Penetration to 229 cm. Till rock source recovered. 
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Profile ^  
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
Alp 
Bl&A 
B2t 
B3 
Cl 
C2 
0-13 
0-5" 
13-28 
5-11" 
28-53 
11-21" 
53-69 
21-27" 
69-9% 
27-37" 
94-122 
37-48" 
SEt SE| Sec 9. T78N-R28W, Dallas Co., Iowa 
Well drained 
Loess, Wisconsin age 
7^, convex, southeast 
Description 
Dark brown (lOYR 3/3); heavy silty clay 
loam; moderate fine suban^lar blocky 
structure; hard; firm; slightly sticky 
few pebbles; abrupt boundary 
Very dark grayish brown (lOYR 3/2) silty 
clay loam; few fine dark yellowish brown 
(lOYR 3/^) mottles; moderate fine subangu­
lar blocky structure; hard; very firm; 
slightly plastic; clear boundary 
Yellowish brown (lOYR 5/4) silty clay 
loam; strong medium angular blocky struc­
ture; hard; fim; slightly plastic; few 
very fine ferro-manganese shot; gradual 
boundary 
Yellowish brown (lOYR 5/^) silty clay 
loam; few fine yellowish brown (lOYR 5/6) 
mottles; weak medium angular blocky 
structure: hard; friable ; slightly sticky; 
few very fine ferro-manganese shot; 
gradual boundary 
Dark yellowish brown (lOYR 4/4) silty 
clay loam; ZOfo fine grayish brown (lOYR 
5/2; mottles; very weak medium angular 
blocky structure; hard; friable ; slightly 
sticky; very fine few ferro-manganese 
shot; gradual boundary 
Yellowish brown (lOYR 5/6) silty clay 
loam; 25^ fine grayish brown (lOYR 5/2) 
mottles; massive; hard; friable; slightly 
sticky; few fine ferro-manganese shot; 
gradual boundary 
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Profile 27 (continued) 
C3 
C4 
IIB31b 
IlClb 
IIC2 
IIC3 
122-142 
48-56" 
142-155 
56-61" 
155-157 
61-62" 
IIB32b 157-193 
62-76" 
193-199 
76-78" 
199-226 
78-89" 
226-244 
89-96" 
Pale brown. (lOYR 6/3) silty clay loam; 
10^ fine yellowish brown (lOYR 5/6) mot­
tles; moderate coarse platy structure; 
hard; friable; slightly sticky; few fine 
ferro-manganese shot; clear boundary 
Dark brown to brown (lOYR 4/3) silty clay 
loam; IQffo fine grayish brown (lOYR 5/2) 
mottles; massive; hard; firm; slightly 
sticky; few fine ferro-manganese shot; 
abrupt boundary 
Pebble band 
Yellowish brown (lOYR 5/^) clay loam; 
40^ medium brownish yellow (lOYR 6/6) 
mottles; strong fine subangular blocky 
structure; very hard; very firm; plastic; 
clear boundary 
Brownish yellow (lOYR 6/6) clay loam; 
strong fine subangular blocky structure; 
very hard; very firm; plastic; clear 
boundary 
Yellowish brown (lOYR 5/^) clay loam; 
30^ medium yellowish brown (lOYR 5/6) 
mottles; moderate fine angular blocky 
structure; very hard; very firm; plas­
tic; abrupt boundary 
Brownish yellow (lOYR 6/8) clay loam; 
10% medium gray to light gray (lOYR 6/1) 
mottles in bands; weak fine angular 
blocky structure; hard; firm; slightly 
sticky 
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Profile 28 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
Al 
B1 
B2t 
B3 
Cl 
C2 
0-15 
0-6"  
15-25 
6-10" 
25-51 
10-20" 
51-79 
20-31" 
79-112 
31-44" 
112-168 
44-66" 
SEi SEi Sec 9. T78N-R28W 
Well drained 
Glacial till, Kansan age 
3^, concave, southeast 
Description 
Very dark grayish brown (lOYR 3/2) clay 
loam; moderate fine subangular blocky 
structure; hard; firm; slightly plastic; 
clear boundary 
Dark yellowish brown (lOYR 3/^) clay 
loam; few fine dark brown (lOYR 3/3) 
mottles; moderate fine subangular blocky 
structure; hard; firm; slightly plastic; 
clear boundary 
Dark brown to brown (lOYR 4/3); clay 
loam; strong fine subangular blocky 
structure; hard; firm; slightly plastic; 
continuous clay skins; gradual boundary 
Yellowish brown (lOYR 5/6) clay loam; few 
medium grayish brown (lOYR 5/2) mottles; 
strong medium angular blocky structure; 
hard; firm; plastic; continuous clay 
skins; shale fragments at 79 cm; gradual 
boundary 
Yellowish brown (lOYR 5/6) clay loam; 
many medium grayish brown (lOYR 5/2) 
mottles; strong medium angular blocky 
structure; very hard; very firm; plastic; 
continuous clay skins; gradual boundary 
Yellowish brown (lOYR 5/6) clay loam; 
common medium gray (lOYR 5/1) mottles; 
weak medium angular blocky structure ; 
abrupt boundary 
Weathered granite 
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Profile 22 
Location: 
Natural drainage: 
Parent material: 
Slope : 
Depth 
Horizon cm, in. 
Alp 
Al 2 
B1 
B21t 
IIB22 
IIB3 
IlClca 
0-8 
0-3" 
8-18 
3-7" 
18-36 
7-14" 
36-56 
14-22" 
56-66 
22-26" 
66-142 
26-56" 
142-244 
56-96" 
rœ! NEi Sec 16, T78N-R28W, Dallas Co., Iowa 
Moderately well drained 
Loess, Wisconsin age and glacial till, 
Kansan age 
3^, convex, southeast 
Description 
Very dark brown (lOYR 2/2) gritty silty 
clay loam; moderate fine platy structure; 
friable ; slightly hard; slightly sticky; 
pedisediment; abrupt boundary 
Very dark brown (lOYR 2/2) silty clay 
loam; moderate fine subangular blocky 
structure; slightly hard; friable; 
slightly sticky; clear boundary 
Very dark grayish brown (lOïR 3/2) âlty 
clay loam; moderate fine subangular 
blocky structure; iiaxd; firm; slightly 
plastic; gradual boundary 
Dark yellowish brown (lOYR 3/4); silty 
clay; strong fine subangular blocky 
structure; hard; firm; plastic; continu­
ous clay skins; stoneline at 56 cm; abrupt 
boundary 
Yellowish brown (lOYR 5/6) clay; few fine 
gray (lOYR 5/1) mottles; weak medium; 
prismatic structure; very hard; very firm; 
plastic continuous clay skins; clear 
boundary 
Yellowish brown (lOYR 5/6) clay loam; 
many medium gray (lOYR 5/1) mottles; weak 
medium prismatic structure; hard; firm; 
slightly plastic; soft calcium carbonate 
mass at 142 cm; clear boundary 
Yellowish brown (lOYR 5/6) clay loam; many 
medium gray (lOYR 5/1) mottles; massive; 
hard; firm; slightly plastic; few fine 
ferro-manganese shot; strongly efferves­
cent 
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Location: 
Natural drainage: 
Parent material: 
Slopes 
Depth 
Ho ri zon cm, in. 
Alp 
A12 
31 
B21t 
II33 
IlClca 
0-10 
0-4" 
10-33 
4-13" 
33-51 
13-20' 
51-69 
20-27" 
IIB22t 69-84 
27-33" 
84-168 
33-66" 
168-244 
66-96" 
Profile 30 
NEi NEJ Sec 16, T78N-R28W, Dallas Co., Iowa 
Moderately well drained 
Glacial till, Kansan age 
9%, convex, southeast 
Description 
Very dark brown (lOYR 2/2); loam; weak 
fine granular and weak fine platy struc­
ture; slightly hard; friable; slightly 
sticky; abrupt boundary 
Very dark brown (lOYR 2/2); loam; moder­
ate fine granular structure; slightly 
hard; friable; slightly sticky; clear 
boundary 
Black (lOYR 2/1); clay loam; moderate 
fine angular blocky structure; hard; firm; 
slightly plastic; gradual boundary 
Very dark brown (lOYR 2/2); clay loam; 
few fine dark yellowish brown (lOYR 4/4) 
mottles; strong fine angular blocky struc­
ture; hard; firm; slightly plastic; con­
tinuous thin clay skins; gradual boundary 
Yellowish brown (lOYR 5/6); clay; few 
coarse gray (lOYR 5/5) mottles; moderate 
medium prismatic and strong medium angular 
blocky structure; very hard; very firm; 
plastic; continuous thin clay skins; 
gradual boundary 
Yellowish brown (lOYR 5/6); clay loam; 
few coarse gray (lOYR 5/1) mottles; mod­
erate medium prismatic structure ; very 
hard; very firm; slightly plastic; clear 
boundary 
Gray (lOYR 5/1) clay loam; many medium 
yellowish brown (lOYR 5/8) mottles; weak 
medium prismatic structure; hard; firm; 
sli^tly plastic; fine calcium carbonate 
concretions; strongly effervescent 
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Profile jl 
Location; 
Natural drainage; 
Parent material: 
Slope: 
Depth 
Horizon cm. in. 
Alp 
A12 
B1 
B21 
IIB3 
IIICl 
0-10 
0-4" 
10-30 
4-12" 
30-51 
12-20" 
51-61 
20-24" 
II322 61-86 
24-34" 
86-168 
34-66" 
168-226 
66-89" 
NEt lŒt Sec 16, T78K-R28W, Dallas Co., Iowa 
Moderately well drained 
Local alluvium-glacial till, Kansan age 
8^, concave, southeast 
Description 
Very dark brown (lOYR 2/2); gritty silty 
clay loam; moderate fine angular blocky 
and moderate fine platy structure; slight­
ly hard; friable; slightly sticky; pedi-
sediment; abrupt boundary 
Very dark brown (lOYR 2/2); gritty silty 
clay loam; weak fine granular structure; 
slightly hard; friable; slightly sticky; 
gradual boundary 
Very dark brown (lOYR 2/2); gritty silty 
clay loam; moderate fine angular blocky 
structure; slightly hard; friable ; 
slightly plastic; gradual boundary 
Dark yellowish brown (lOYR 3/^)i gritty 
silty clay loam; many medium very dark 
brown (lOYR 2/2) mottles; moderate medium 
prismatic and moderate fine subangular 
blocky structure; hard; firm; slightly 
plastic; continuous clay skins; pebble 
line at base ; abrupt boundary 
Dark yellowish brown (lOYR 3/^); clay 
loam moderate medium prismatic and mod­
erate fine angular blocky structure; 
hard; firm; slightly plastic; approx 2fo 
coarse silica sand; thin continuous clay 
skins; gradual boundary 
Dark brown (lOYR 3/3); gritty silty clay 
loam; moderate medium prismatic structure; 
hard; friable; sli^tly plastic; clear 
boundary 
Dark brown (lOYR 3/3); silty clay loam; 
weak medium prismatic structure; hard; 
friable; slightly sticky; abrupt boundary 
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Profile 31 (continued) 
IIIC2 226-234 Dark brown (lOYR 3/3); medium sand clay; 
89-92" massive; very hard; firm; sticky; 
abrupt boundary 
IIIC3 234-244 Yellowish brown (lOYR 5/4); silty clay 
92-96" loam; few fine light brownish gray (10 
YR 6/2) mottles; massive; very hard; 
firm; slightly plastic 
Location» 
Natural drainage: 
Parent material: 
Slope : 
Profile J2 
NE^ NE^ Sec 16, T78N-R28W, Dallas Co., Iowa 
Well drained 
Late Sangamon paleosol 
4%, convex, south 
Horizon 
Alp 
(790) 
B1 
(791) 
B21t 
(792) 
B22t 
(793) 
B3 (794) 
Depth 
cm, in. Description 
0-10 
0-4" 
10-23 
4-9" 
23-41 
9-16" 
41-71 
16-28" 
71-127 
28-50" 
Black (lOYR 2/1); loam; weak fine sub-
angular blocky and weak medium prismatic 
structure; slightly hard; friable; 
slightly sticky; abrupt boundary 
Dark brown (lOYR 3/3); loam; common medi­
um very dark brown (lOYR 2/2) mottles; 
moderate fine subangular blocky struc­
ture; slightly hard; friable; slightly 
plastic; clear boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; strong fine angular blocky struc­
ture; hard; firm; plastic; gradual 
boundary 
Yellowish brown (lOYR 5/8); clay; strong 
fine angular blocky structure; very hard; 
firm; plastic; gradual boundary 
Light brownish gray (lOYR 6/2); clay 
loam; many fine yellowish brown (lOYR 
5/6) mottles; moderate medium angular 
blocky structure; very hard; firm; slight­
ly plastic; clear boundary 
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Profile 32 (continued) 
Clca 127-168 Yellowish brown (lOYR 5/6); clay loam; 
(795) 50-66" many coarse light brownish gray (lOYR 
6/2) mottles; weak medium prismatic 
structure; hard; friable; slightly plas­
tic; few fine calcium carbonate concre­
tions; clear boundary 
C2ca 168-213 Yellowish brown (lOYR 5/8); clay loam; 
(796) 66-84" weak medium prismatic structure; hard; 
friable; slightly plastic; clear boundary 
G3 213-244 Yellowish brown (lOYR 5/^); clay loam; 
(797) 84-96" few fine gray to light ^ay (lOYR 6/1) 
mottles; weak medium prismatic structure; 
hard; friable; slightly plastic 
Location: 
Natural drainage: 
Parent material: 
Slope : 
Profile 33  
NEi NE-I Sec 16, T78N-R28W, Dallas Co., Iowa 
Well drained 
Late Sangamon paleosol 
5^, convex, south 
Horizon 
A1 
(187) 
B1 
(188) 
B21t 
(189) 
E22t 
(190) 
Depth 
cm, in. Description 
0-10 Very dark gray (lOYR 3/1); loam; moderate 
0-4" fine subangular blocky structure; hard; 
friable; slightly sticky; gradual 
boundary 
10-28 Very dark grayish brown to dark grayish 
4-11" brown (lOYR 3-5/2); clay loam; moderate 
fine blocky structure; hard; firm; sli^t-
ly plastic; gradual boundary 
28-58 Yellowish brown (lOYR 5/^); clay loam; 
11-23" few fine brownish yellow (lOYR 6/8) 
mottles; strong medium blocky structure; 
very hard; very firm; plastic; gradual 
boundary 
58-94 Yellowish brown (lOYR 5/6); clay loam; 
23-37" 5^ fine black (lOYR 2/1) 2^ fine strong 
brown (?.5YR 5/8) and 2^ fine ^ ay (lOYR 
5/1) mottles; strong medium prismatic and 
strong medium blocky structure; very hard; 
very firm; plastic; gradual boundary 
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Profile 33 (continued) 
B3ca 9^-152 Coarsely marbled with yellowish brown 
(191) 37-60" (lOYR 5/6) and gray (lOYR 5/1); clay 
loam; strong coarse blocky and strong 
medium prismatic structure; very hard; 
very firm; plastic; few large calcium 
carbonate concretions; gradual boundary 
Clca 152-244 Gray (lOYR 5/1); clay loam; 40^ coarse 
(192) 60-96" yellowish brown (lOYR 5/6) mottles; mod­
erate medium prismatic structure; very 
hard; very firm; plastic 
Profile 34 
LocationI 
Natural drainage: 
Parent material: 
Slope ! 
Horizon 
A1 
(193) 
B21t 
(195) 
322t 
(196) 
B3 
(197) 
Depth 
cm, in. 
0-15 
0-6"  
B1 15-28 
(194) 6-11" 
28-43 
11-17" 
43-71 
17-28" 
71-112 
28-44" 
NEt KEi Sec I6, T78N-R28W, Dallas Co., Iowa 
Well drained 
Glacial till, Kansan age 
16?S, concave, south 
Description 
Black (lOYR 2/1); loam; moderate fine 
subangular blocky structure; hard; firm; 
slightly sticky; gradual boundary 
Finely marbled with black (lOYR 2/1) and 
dark yellowish brown (lOYR 4/4); loam; 
moderate fine blocky structure; hard; 
firm; slightly plastic; clear boundary 
Yellowish brown (lOYR 5/6); clay loam; 
strong fine blocky structure; very hard; 
very firm; plastic; gradual boundary 
Finely marbled with yellowish brown (lOYR 
5/4) and brownish yellow (lOYR 6/6); 
light clay; strong medium prismatic and 
strong medium blocky structure; very hard; 
firm; slightly plastic; gradual boundary 
Finely marbled with gray (lOYR 5/1) and 
yellowish brown (lOYR 5/8); clay loam; 
moderate medium prismatic structure; very 
hard; firm; slightly plastic; gradual 
boundary 
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Profile 34 (continued) 
Glca 112-244 Coarsely marbled with gray (lOYR 5/1) 
(198) 44-96" and yellowish brown (lOYR 5/8); clay 
loam; moderate medium blocky structure; 
very hard; very firm; slightly plastic 
Profile ^  
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
A1 
(165) 
B1 
(166) 
321t 
(167) 
B22t 
(168) 
B23t (169) 
33 ^ 
(170) 
0-18 
0-7" 
18-30 
7-12" 
30-64 
12-25' 
64-86 
25-34" 
86-117 
34-46" 
117-183 
46-72" 
NEi NEi Sec 16, T78N-R28W, Dallas Co., Iowa 
Well drained 
Glacial till or outwash, Kansan age 
5%, concave, south' 
Description 
Black (lOYR 2/1); silt loam; moderate 
medium subangular blocky structure; 
slightly hard; friable; slightly sticky; 
gradual boundary 
Very dark grayish brown (lOYR 3/2); silt 
loam; strong medium subangular blocky 
structure; slightly hard; friable; 
slightly sticky; gradual boundary 
Dark brown to brown (lOYR 4/3); silt 
loam; strong medium blocky structure; 
hard; firm; slightly plastic; gradual 
boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; strong medium angular blocky 
structure; hard; firm; sli^tly plastic; 
gradual boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; strong medium angular blocky and 
moderate medium prismatic structure; 
very hard; very firm; plastic; gradual 
boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; gray (lOYR 5/1) mottles in 
rhizospheres; moderate medium prismatic 
structure; hard; firm; slightly sticky; 
abrupt boundary 
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Profile 35 (continued) 
Cl 183-203 Dark yellowish brown (lOYR 4/4); heavy 
(171) 72-8O" silt loam; 40^ medium gray (lOYR 5/1) and 
few fine black (N 2/0) mottles; weak 
coarse blocky structure; hard; friable; 
slightly sticky; stone line at 203 cm; 
abrupt boundary 
IIB2b 203-239 Dark brown to brown (lOYR 4/3); clay 
(172) 80-94" loam; strong medium blocky structure; 
extremely hard; very firm; plastic; 
abrupt boundary 
IIIB22 239-244 Yellowish brown (lOYR 5/6); clay loam; 
(173) 94-96" 5^ fine gray (lOYR 5/1) and 5^ fine dark 
brown to brown (lOYR 4/3) mottles; strong 
medium blocky structure; extremely hard; 
very firm; plastic 
Profile 36 
Location: 
Natural drainage; 
Parent material: 
Slope: 
Horizon 
Alp 
A1 
Bit 
B21t 
Depth 
cm, in. 
0-13 
0-5" 
13-20 
5-8" 
20-38 
8-15" 
38-61 
15-24" 
NSi r^E| Sec 16, T78N-R28W, Dallas Co., Iowa 
Well drained 
Glacial till, Kansan age 
7^, linear, south 
Description 
Very dark brown (lOYR 2/2); clay loam; 
moderate fine platy structure; slightly 
hard; firm; sli^tly plastic; abrupt 
boundary 
Very dark grayish brown (lOYR 3/2); clay 
loam; few fine dark yellowish brown 
(lOYR 3/^) mottles; moderate fine subangu-
lar blocky; hard; friable; slightly 
sticky; clear boundary 
Dark yellowish brown (lOYR 3/^); clay 
loam; few fine very dark brown (lOYR 
2/2) mottles; strong fine subangular 
blocky structure; hard; firm; plastic; 
gradual boundary 
Dark grayish brown (lOYR 4/2) clay; few 
coarse yellowish brown (lOYR 5/6) mottles; 
strong fine subangular blocky structure; 
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Profile 36 (continued) 
very hard; firm; plastic; thin continu­
ous clay skins; gradual boundary 
322t 61-91 Gray (lOYR 5/1); clay; few coarse yellow-
24-36" ish brown (lOYR 5/6) mottles; strong fine 
angular blocky structure; very hard; firm; 
plastic; few 1 mm ferro-manganese shot; 
thin continuous clay skins; gradual 
boundary 
B3 91-193 Gray (lOYR 5/1); clay loam; many coarse 
36-76" yellowish brown (lOYR 5/6) and few fine 
black (N 2/0) mottles; moderate medium 
prismatic structure; very hard; firm; 
plastic; gradual boundary 
Clca 193-244 Yellowish brown (lOYR 5/6); clay loam; 
76-97" few coarse gray (lOYR 5/1) and few fine 
black (N 2/0) mottles; massive ; very hard; 
very firm; plastic; fine common calcium 
carbonate concretions; strongly effer­
vescent 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
Alp 
(632) 
A1 
(633) 
B1 
(634) 
0-10 
0-4" 
10-23 
4-9" 
23-38 
9-15" 
Profile 
mi NEt Sec 16, T78N-R28V7, Dallas Co 
Well drained 
Glacial till, Kansan age 
5fo, linear, southeast 
Description 
Iowa 
Very dark grayish brown (lOYR 3/2); grit­
ty silty clay loam; moderate fine platy 
structure; hard; firm; slightly sticky; 
many roots; abrupt boundary 
Black (lOYR 2/1) silty clay loam; weak 
fine granular structure; hard; firm; 
slightly sticky; many roots; clear 
boundary 
Dark brown (lOYR 3/3); silty clay loam; 
moderate fine subangular blocky struc­
ture; hard; friable; slightly plastic ; 
many roots; gradual boundary 
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Profile 37 (continued) 
B21t 38-69 Dark brown (lOYR 3/3); silty clay; strong 
(635) 15-25" fine angular blocky structure; very hard; 
firm; slightly plastic; weak clay skins 
on ped surfaces; roots common; abrupt 
boundary 
IIB22t 69-76 Dark yellowish brown (lOYR 4/4); clay; 
(636) 25-3O" strong medium angular blocky structure; 
very hard; very firm; plastic; medium 
clay skins; roots; common; compressed 
between peds; gradual boundary 
IIB23t 76-89 Dark yellowish "brov/n (lOYR 4/4) ; silty 
(637) 30-35" clay; very hard; very firm; plastic; 
few roots; gradual boundary 
II33 89-160 Dark yellowish brown (lOYR 4/4); silty 
(638) 35-63" clay loam; moderate medium prismatic; 
hard; firm ; sli^tly plastic; few roots 
Profile J8 
Location: 
Natural drainage : 
Parent material; 
Slope: 
KEl NEi Sec I6, T78N-R28W, Dallas Co., Iowa 
Well drained 
Glacial till, Kansan age-alluvium 
4^, linear, south 
Horizon 
A1 
(609) 
A3 
(610) 
B1 
(611) 
Depth 
cm, in. 
0-20 
0 - 8 "  
20-33 
8-13" 
33-46 
13-18' 
Description 
Finely marbled with very dark grayish 
brown (lOYR 3/2); and dark brown (lOYR 
3/3); loam; weak medium platy and weak 
fine subangular blocky structure; slight­
ly hard; friable; slightly sticky; 
abrupt boundary 
Dark brown (lOYR 3/3); loam; v/eak fine 
granular structure; slightly hard; fri­
able; slightly sticky; many roots; 
gradual boundary 
Dark yellowish brown (lOYR 3/4); clay 
loam; moderate fine subangular blocky; 
hard; firm; slightly plastic; roots 
common; gradual boundary 
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Profile 38 (continued) 
B2t 46-81 Dark yellowish brown (lOYR 4/4); clay; 
(612) 18-32" strong fine subangular blocky; very hard; 
very firm; plastic; few fine ferro-
manganese shot; clay skins continuous; 
abrupt boundary 
IIB3 8I-I52 Brown to dark brown (lOYR 4/3); silty 
(613) 32-6O" clay loam; hard; firm; slightly plastic; 
gradual boundary 
IICI 152-244 Dark yellowish brown (lOYR 4/4); silty 
(614) 60-96" clay loam; weak medium prismatic 
structure; hard; friable; slightly sticky 
Location: 
Natural drainage : 
Parent material: 
Slone: 
Profile 39 
NEt Sec 16, T78N-R28V/, Dallas Co., Iowa 
Well drained 
Glacial till, Kansan age-alluvium 
linear, south 
Depth 
Horizon cm, in. Description 
Alp 
(615) 
A1 
(616) 
IIBl 
(617) 
II32t 
(618) 
IIB3 
(619) 
0-13 
0-5" 
13-33 
5-13" 
33-58 
13-23" 
58-102 
23-40" 
102-145 
40-57" 
Very dark brown (lOYR 2/2); loam; weak 
fine platy and weak fine granular struc­
ture; hard; firm; slightly sticky; many 
roots ; abrupt boundary 
Very dark brown (lOYR 2/2); loam; weak 
fine granular structure; slightly hard; 
friable ; slightly sticky; many roots; 
clear boundary 
Dark brown (lOYR 3/3); clay loam; mod­
erate fine subangular blocky structure; 
hard; firm; sli^tly plastic; many roots; 
gradual boundary 
Dark brown to brown (lOYR 4/3); heavy 
clay loam; moderate medium angular 
blocky structure; hard; firm; plastic; 
roots common; gradual boundary 
Dark brown to brown (lOYR 4/3); clay 
loam; weak medium prismatic; hard; firm; 
plastic; roots common; gradual boundary 
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Profile 39 (continued) 
IICl 
(620)  
IIIC2 
(621) 
1 
(622)  
( 6 2 3 )  
145-163 Light grayish brown (lOYR 6/2); clay 
57-64" loam; fine common yellowish red (5YR 
4/6) mottles; weak medium prismatic 
structure; hard; firm; slightly plas­
tic; few roots; abrupt boundary 
I62-I98 Light grayish brown (lOYR 6/2); silty 
64-78" clay loam; fine common yellowish red 
(5YR 4/6) mottles; massive; hard; fri­
able; slightly plastic; few roots; 
abrupt boundary 
198-203 Dark yellowish brown (lOYR 4/4); fine 
78-80" sandy loam ; slightly hard; friable; 
slightly sticky; few roots; abrupt 
boundary 
203-229 Grayish brown (lOYR 5/2) silty clay 
80-90" loam; fine common yellowish brown 
(lOYR 5/6) mottles; massive; hard; fri­
able; slightly sticky; clear boundary 
Location; 
Natural drainage 
Parent material; 
Slope: 
Hori zon 
Alp 
(647) 
All 
(648a) 
A12 
(648b) 
Depth 
cm, in. 
0-10 
0-4" 
10-25 
4-10" 
25-56 
10-22" 
Profile 40 
iNEt fîE|.Sec 16, T78N-R28W, Dallas Co., Iowa 
Well drained 
Glacial till, Kansan age 
3%, linear, south 
Description 
Very dark brown (lOYR 2/2); loam; weak 
fine granular and weak fine platy; 
structure; hard; firm; slightly sticky; 
abrupt boundary 
Very dark grayish brown (lOYR 3/2); 
loam; weak fine granular structure; 
slightly hard; friable; slightly sticky; 
gradual boundary 
Black (lOYR 2/1); loam; weak fine granu­
lar structure; sli^tly hard; friable ; 
slightly sticky; gradual boundary 
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Profile 40 (continued) 
A2 56-81 Very dark grayish brown (lOYR 3/2); 
(649) 22-32" clay loam; ^ay silty coatings on peds; 
moderate; fine subangular blocky struc­
ture; hard; firm; slightly plastic; 
gradual boundary 
B2t 81-114 Dark yellowish brown (lOYR 4/2) clay; 
(650) 32-45" dark yellowish brown (lOYR 3/^) coat­
ings on peds; very hard; very firm; 
plastic; strong medium angular blocky 
structure; continuous medium clay skins; 
gradual boundary 
B3 114-145 Dark yellowish brown (lOYR 4/4); heavy 
(651) 45-57" clay loam; moderate medium prismatic 
structure: very hard; very firm; plastic 
gradual boundary 
CI 145-168 Brown (lOYR 4/3); clay loam; massive; 
(652) 57-66" hard; firm; slightly plastic; clear 
boundary 
C2 168-198 Gray (lOYR 5/1); clay; massive; hard; 
(653) 66-78" firm; slightly plastic; medium common 
yellowish brown (lOYR 5/8) mottles with 
few fine black (N 2/0) stains in seams; 
oriented clay in root channels, worm 
holes and seams; clear boundary 
C3 198-244 Yellowish brown (lOYR 5/^); clay loam; 
(654) 78-96" massive; hard; firm; slightly plastic; 
few fine yellowish brown (IGYR 5/6) and 
many fine black (N 2/0) mottles 
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Profile 4l 
Locations 
Natural drainage : 
Parent material: 
Slope : 
NEt Sec 16, T78N-R28W, Dallas Co., Iowa 
Well drained 
Glacial till, Kansan age 
2fo ,  convex ridge 
Depth 
Horizon cm, in. Description 
Alp 
(798a) 
B1 
(798a) 
32t 
(799) 
B3 ( 8 0 0 )  
CI 
(801) 
C2 
(802) 
0-13 
0-5" 
13-30 
5-12" 
30-76 
12-30" 
76-107 
30-42" 
107-132 
42-52" 
132-244 
52-96" 
Black (lOYR 2/1); loam; weak subangular 
blocky structure; slightly hard; fri­
able; slightly sticky; many roots; 
abrupt boundary 
Dark yellowish brown (lOYR 3/^); loam; 
moderate fine subangular blocky struc­
ture ; slightly hard; friable; slightly 
plastic; many roots; clear boundary 
Dark yellowish brown (lOYR 4/4); loam; 
moderate fine angular blocky structure; 
hard; firm; plastic; common roots; clear 
boundary 
Dark yellowish brown (lOYR 4/4); loam; 
moderate medium angular blocky struc­
ture; hard; firm; slightly plastic; 
abrupt boundary 
Brown (lOYR 4/3); fine loamy sand; 
single-grain; soft; very friable; non-
sticky; abrupt boundary 
Light brownish gray (lOYR 6/2); loam; 
weak medium prismatic structure; hard; 
firm: slightly plastic; common fine 
yellowish brown (lOYR 5/6) mottles 
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Profile 42 
Location: 
Natural drainage; 
Parent material: 
Slope : 
Horizon 
Al 
(216) 
31 
(217) 
B2t 
(218) 
B3 ^ 
(219) 
CI 
(220) 
Depth 
cm, in. 
0-13 
0-5" 
13-28 
5-11" 
28-66 
11-26" 
66-124 
26-49" 
124-142 
49-56" 
C2ca 142-244 
(221) 56-96" 
NEi NEi Sec, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
2%, convex ridge 
Description 
Very dark brown (lOYR 2/2); loam; mod­
erate fine granular structure; hard; 
firm; nonsticky; many roots; gradual 
boundary 
Very dark grayish brown (lOYR 3/2); clay 
loam; moderate fine subangular blocky 
structure: hard; firm; slightly sticky; 
many roots; clear boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; strong medium angular blocky 
structure; very hard; very firm; plas­
tic; gradual boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; weak medium prismatic; structure; 
hard; very firm; slightly plastic; 
diffuse bouhdary 
Coarsely marbled with grayish brown 
(lOYR 5/2) and yellowish brown (lOYR 
5/4); clay loam; massive ; hard; firm; 
slightly sticky; clear boundary 
Yellowish brown (lOYR 5/4); clay; mas­
sive; hard; firm; slightly plastic; few 
calcium carbonate concretions 2-10 mm; 
strongly effervescent 
232 
Profile 4-3 
Laocation: 
Natural drainage: 
Parent material: 
Slope : 
Horizon 
Al 
(674) 
A2 
(675) 
Bit 
( 6 7 6 )  
B2t 
(677) 
B3 
(678)  
Cl 
(679) 
IIC2 
(680)  
IIC3 
(681) 
Depth 
cm, in. 
0-20 
0 - 8 "  
20-38 
8-15" 
38-53 
15-21" 
53-86 
21-34" 
86-122 
34-48" 
122-147 
48-58" 
147-160 
58-63" 
160-188 
63-74" 
NE| NE4 Sec 16, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
2%, convex ridge 
Description 
Very dark brown (lOYR 2/2); loam; weak 
fine granular structure; friable; 
slightly hard; slightly sticky; many 
roots; gradual boundary 
Very dark grayish brown (lOYR 3/2); loam; 
gray silty coatings on ped surfaces; 
weak fine subangular blocky structure; 
very friable; slightly hard; slightly 
sticky; clear boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; hard; firm; slightly plastic; 
weak clay skins on most ped surfaces; 
clear boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; strong fine angular blocky struc­
ture; very hard; firm; plastic; moderate 
continuous clay skins; gradual boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; strong medium angular blocky and 
moderate medium prismatic structure; 
hard; firm; slightly plastic; gradual 
boundary 
Yellowish brown (lOYR 5/4); clay loam; 
weak medium prismatic structure; hard; 
firm; slightly plastic; abrupt boundary 
Dark yellowish brown (lOYR 4/4); fine 
sandy loam; massive; hard; friable; 
sticky; abrupt boundary 
Yellowish brown (lOYR 5/4); clay loam; 
weak medium prismatic; structure; hard; 
firm; slightly plastic; few fine yellow­
ish red (5YR 5/6) mottles; and fn-v black 
(N 2/0) stains in seams ; abrupt boundary 
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Profile 43 (continued) 
IlIC^ca 
(682) 
(683) 
188-213 
74-84" 
213-269 
84-106" 
269-290 
106-144" 
Yellowish "brown (lOYR 5/^); silt 
loam; massive; hard; friable ; slightly 
sticky; some stratification; violently 
effervescent; abrupt boundary 
Yellowish brown (lOYR 5/^); clay loam; 
massive; some indication of weak fine 
platy structure; hard; firm; slightly 
plastic; few fine yellowish brown (lOYR 
5/6) mottles; few soft calcium carbonate 
concretions; violently effervescent; 
abrupt boundary 
Yellowish brown (lOYR 5/^); loam; mas­
sive; hard; friable; slightly sticky; 
few coarse yellowish brown (lOYR 5/6) 
mottles; violently effervescent 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
A1 
(180) 
31 
(181) 
IIB2t 
(182) 
IIB3 
(183) 
0-23 
0-9" 
23-48 
9-19" 
48-99 
19-39" 
99-175 
39-69" 
Profile 44 
SEi NEl Sec I6, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
li0, convex ridge 
Description 
Very dark brown (lOYR 2/2); loam; mod­
erate fine granular structure; slightly 
hard; friable; slightly sticky; gradual 
boundary 
Dark brown (lOYR 3/3); loam; moderate 
medium subangular blocky structure; 
slightly hard; friable; slightly plas­
tic; stone at bottom of horizon (98 cm); 
clear boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; strong medium blocky structure; 
very hard; very firm; plastic; clear 
boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; moderate medium prismatic struc­
ture; very hard; firm; slightly plastic; 
diffuse boundary 
Profile 44 (continued) 
IICl 
(184) 
IIC2 
(185) 
IIIG3ca 
(186) 
175-203 
69-80" 
203-226 
80-89" 
226-244 
89-96" 
Yellowish "brown (lOYR 5/4); clay loam; 
weak medium prismatic structure; hard; 
firm; slightly plastic; diffuse boundary 
Brown (lOYR 5/3); loam; massive; hard; 
firm; slightly sticky; 10^ fine yellow­
ish brown (lOYR 5/8) and 5^ fine very 
dark grayish brown (lOYR 3/2) mottles; 
clear boundary 
Brown (lOYR 5/3); loam; massive; hard; 
firm; slightly plastic; 20^ medium yel­
lowish brown (lOYR 5/6), 10^ fine gray 
(lOYR 5/1) and fine very dark brown 
(lOYR 2/2) mottles; few fine (1-2 mm) 
calcium carbonate concretions; strongly 
effervescent 
Profile 45 
Location: 
Natural drainage: 
Parent material: 
Slope : 
SEt NEi 
Horizon 
All 
(734) 
A12 
(735) 
B1 
(736) 
B21t 
(737) 
Sec 16, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
2%, convex ridge 
Depth 
cm, in. Description 
0-8 Very dark brown (lOYR 2/2); loam; weak 
0-3" medium platy structure; slightly hard; 
friable; slightly sticky; abrupt boundary 
8-20 Very dark brown (lOYR 2/2); loam; weak 
3-8" fine platy structure; slightly hard: 
friable ; slightly sticky; gradual 
boundary 
2O-38 Dark brown (lOYR 3/3); loam; moderate 
8-15" fine angular blocky structure; hard; 
friable; slightly sticky; gradual 
boundary 
38-58 Dark yellowish brown (lOYR 4/4); clay 
15-23" loam; moderate medium angular blocky 
structure; hard; firm; slightly plastic; 
gradual boundary 
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Profile 45 (continued) 
322t 58-91 Dark yellowish brown (lOYR 4/4); clay 
(738) 23-36" loam; strong medium angular blocky; 
very hard; very firm 1 plastic; gradual 
boundary 
B3 9I-I27 Yellowish brown (lOYR 5/4); clay loam; 
(739) 36-5O" moderate medium angular blocky structure; 
hard; friable; slightly sticky; few fine 
yellowish brown (lOYR 5/6) mottles; 
gradual boundary 
CI 127-158 Yellowish brown (lOYR 5/4); loam; mas-
(740) 50-62" sive; hard; friable ; slightly sticky; 
few fine yellowish brown (lOYR 5/8) 
and few fine black (N 2/0) mottles; 
abrupt boundary 
158-244 Sands and gravels; sandy loam 
62-96" 
Profile 47 
Location: 
Natural drainage 1 
Parent material: 
Slope : 
Depth 
Horizon cm, in. 
A1 
(174) 
31 
(175) 
B2 
(176) 
33 
(177) 
0-10 
0-4" 
10-25 
4-10" 
25-41 
10-16" 
41-53 
16-21" 
SE| NEi Sec 16, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kans an age 
9fo, concave, south 
Description 
Very dark brown (lOYR 2/2); loam; mod­
erate fine subangular blocky structure; 
hard; friable; slightly sticky; gradual 
boundary 
Dark brown (lOYR 3/3): clay loam; mod­
erate fine subangular blocky structure ; 
hard; firm; slightly plastic; gradual 
boundary 
Dark brown (lOYR 3/3); clay loam; mod­
erate medium angular blocky structure; 
hard; firm; slightly plastic; gradual 
boundary 
Dark brown (lOYR 3/3); clay loam; weak 
coarse blocky structure; hard; friable; 
slightly plastic; clear boundary 
236 
Profile 4? (continued) 
Clca 53-119 Dark brown (lOYR 3/3): clay loam; weak 
(178) 21-4?" medium prismatic structure; slightly 
hard; friable; slightly sticky; few 
fine calcium carbonate concretions; 
abrupt boundary 
IIC2ca 119-244 Dark brown (lOYR 3/3); silty clay loam; 
(179) 47-96" massive; slightly hard; friable ; slight­
ly sticky; few fine gray (lOYR 5/1) 
mottles in horizontal seams; few small 
calcium carbonate concretions and snail 
shells 
Location: 
Natural drainage 
Parent material: 
Slone: 
Profile 48 
SS-i- NEi Sec 16, T78N-R28V/, Dallas County 
Well drained 
Alluvium 
linear; south 
Horizon 
Alp 
(655) 
A1 
(656) 
A2 
(657) 
B1 
(658)  
Depth 
cm, in. 
0-10 
0-4" 
10-30 
4-12" 
30-41 
12-16" 
Description 
41-61 
16-24" 
Black (10YR2/1); loam; moderate fine 
granular and weak medium platy struc­
ture; slightly hard; friable; slightly 
sticky; abrupt boundary 
Very dark brown (lOYR 2/2); loam; mod­
erate fine granular structure; slightly 
hard; friable; slightly sticky; clear 
bo undary 
Dark yellowish brown (lOYR 3/4); loam; 
yellowish brown (iOYR 5/4) dry; weak 
fine granular structure; slightly hard; 
very friable; nonsticky; continuous 
gray silty coatings on peds and in seams; 
clear boundary 
Dark yellowish brown (lOYR 3/4); clay 
loam; moderate fine subangular blocky 
structure; hard; firm; slightly plastic; 
discontinuous gray silty coatings on 
peds; gradual boundary 
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Profile 48 (continued) 
B2t 61-102 Dark brown (lOYR 3/3) light clay or 
(659) 24-40" heavy clay loam; very dark grayish 
brown (lOYR 3/2) coatings on peds; 
strong fine angular blocky structure; 
very hard; very firm; plastic; weak to 
moderate clay skins continuous on all 
ped faces; gradual boundary 
33 IO2-I52 Dark yellowish brown (lOYR 3/4); clay 
(660) 40-60" loam; moderate fine angular blocky; 
hard; firm; slightly plastic; many fine 
dark brown (ICYR 3/3) mottles; gradual 
boundary 
CI 152-244 Gray (lOYR 5/1): clay loam; many coarse 
(661) 60-96" yellowish brown (lOYR 5/8) and few fine 
black (N 2/0) mottles; weak medium pris­
matic and weak fine angular blocky 
structure; hard; firm; slightly plastic 
Profile 49 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
A1 
(149) 
B1 
(150) 
B2t 
(151) 
33 
(152) 
0-18 
0-7" 
18-33 
7-13" 
33-61 
13-24" 
61-107 
24-42" 
SEi Sec I6, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
4^, convex, southeast 
Description 
Very dark brown (lOYR 2/2); loam; mod­
erate fine granular structure ; slightly 
hard; friable; nonsticky; gradual 
boundary 
Very dark grayish brown (lOYR 3/2); 
loam; moderate medium subangular blocky 
structure; sli^tly hard; friable ; 
slightly sticky; gradual boundary 
Dark yellowish brown (lOYR 3/^); clay 
loam; strong medium angular blocky 
structure; hard; firm; slightly plastic; 
gradual boundary 
Brown (lOYR 4/3); clay loam; moderate 
medium angular blocky structure; hard; 
firm; slightly plastic; gradual boundary 
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Profile 49 (continued) 
Cl IO7-I27 Yellowish brown (lOYR 5/^)» loam; weak 
(153) 42-50" medium prismatic; structure; slightly 
hard ; friable; slightly sticky; gradual 
boundary 
C2ca 127-244 Yellowish brown (lOYR 5/4); loam; weak 
(154) 50-96" medium prismatic structure; slightly 
hard; friable; slightly sticky; common 
hard 2-10 mm calcium carbonate concre­
tions; gradual boundary 
C3 244-257 Yellowish brown (lOYR 5/4); loam; mas-
(155) 96-IOI" sive; hard; friable; slightly plastic; 
20^ medium yellowish brown (lOYR 5/8) 
mottles; abrupt boundary 
101 257-300 Interbedded alluvial material 
101-118" 
Profile 50 
Location: 
Natural drainage: 
Parent material: 
Slope J 
Depth 
Horizon cm, in. 
A1 
(692) 
B1 
(693) 
B21t 
(694) 
0-13 
0-5" 
13-25 
5-10" 
25-48 
10-19" 
SE^ NEt Sec 16, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
convex, southeast 
Description 
Dark brown (lOYR 3/3); clay loam; weak 
fine platy and weak fine granular struc­
ture; hard; firm; slightly plastic; 
numerous fine and medium gravels; clear 
boundary 
Dark yellowish brown (lOYR 3/4); clay 
loam; moderate fine angular blocky; 
very hard; very firm; plastic; few weak 
discontinuous gray coatings on peds and 
few weak discontinuous clay skins; 
gradual boundary 
Dark yellowish brown (lOYR 4/4); clay; 
strong medium angular blocky structure; 
very hard; very firm; plastic; few fine 
ferromanganese shot; strong to moderate 
continuous clay skins; gradual boundary 
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Profile 50 (continued) 
B22t 
(695) 
IIB3 (696)  
IICl 
(697)  
(698)  
(699)  
48-66 
19-26" 
66-122 
26-48" 
122-267 
48-105" 
267-323 
105-127' 
323-365 
127-144' 
Dark yellowish brown (lOYR 4/4); clay; 
strong medium angular blocky structure; 
very hard; very firm; plastic; few fine 
ferromanganese shot; strong continuous 
clay skins; abrupt boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; moderate medium prismatic; 
structure; hard; firm; slightly plastic; 
common fine ferromanganese shot; grayish 
brown (lOYR 5/2) band 2.5 cm thick at 
69 cm; gradual boundary 
Yellowish brown (lOYR 5/^); silty clay 
loam; massive; hard; firm; slightly 
plastic; few fine ferromanganese shot; 
clear boundary 
Yellowish brown (lOYR 5/^); silty clay 
loam or clay loam; massive; hard; firm; 
plastic; abrupt boundary-
Yellowish brown (lOYR 5/4); fine sand; 
single grain; soft; loose 
Location: 
Natural drainage: 
Parent material: 
Slope : 
Profile 51 
SW| NW| Sec 15. T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level 
Horizon 
A1 
CI 
Depth 
cm, in. 
0-107 
0-42" 
107-114 
42-45" 
Description 
Very dark brown (lOYR 2/2); silty clay 
loam; weak fine blocky structure; hard; 
firm; plastic; some weak discontinuous 
clay skins; weak fine stratification; 
clear boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; massive; hard; friable; 
slightly plastic; weak fine stratifica­
tion ; clear boundary 
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Profile 51 (continued) 
C2 114-234 Very dark grayish brown (lOYR 3/2); 
45-92" silt loam; weak fine granular structure; 
slightly hard; friable: slightly sticky; 
abrupt boundary 
234-243 Fine sand 
92-100" 
254-320 Dark grayish brown (lOYR 4/2); silt 
100-126" loam; massive; hard; firm ; slightly 
plastic; calcium carbonate accumulations 
in seams; abrupt boundary 
320-338 Coarse sand and gravies 
126-133" 
338-396 Stratified silts, fine sands and gravel 
133-156" 
Profile 52 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Hori zon 
All 
A12 
CI 
C2 
Depth 
cm, in. 
0-20 
0-8" 
20-33 
8-13" 
33-64 
13-25" 
64-71 
25-28' 
SEJ NEi Sec 16, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level floodplain 
Description 
Very dark gray (lOYR 3/1); loam weak; 
fine granular; structure; hard; firm; 
slightly plastic; few iron stains in 
seams ; abrupt boundary 
Very dark grayish brown (lOYR 3/2); silt 
loam; massive; slightly hard; slightly 
sticky; abrupt boundary 
Very dark grayish brown (lOYR 3/2); loam; 
massive; slightly hard; friable ; slight­
ly sticky; abrupt boundary 
Very dark grayish brown (lOYR 3/2); fine 
sandy loam; weak fine angular blocky 
structure; slightly hard; friable : non-
sticky; abrupt boundary 
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Profile 52 (continued) 
C3 
C4 
IIAlb 
IIACb 
IICl 
71-86 Very dark gray (lOYR 3/1); loam; massive; 
28-34" slightly hard; very friable; nonsticky: 
abrupt boundary 
86-173 Very dark gray (lOYR 3/1); silt loam; 
34-68" very weak blocky structure; slightly 
hard; friable; nonsticky; abrupt 
boundary 
173-193 Very dark grayish brown (lOYR 3/2); 
68-76" silty clay loam; moderate fine granular 
structure; slightly hard; friable; 
slightly sticky; clear boundary 
193-226 Very dark ^ayish brown (lOYR 3/2); silt 
76-89" loam; massive; hard; friable; nonsticky; 
thinly stratified with sand lenses; 
clear boundary 
226-277 Dark gray (lOYR 4/1); silty clay loam; 
98-109" massive; hard; friable; slightly sticky; 
20^ medium gray (lOYR 5/1) and fine 
yellowish brown (lOYR 5/6) mottles; 
vasicular; abrupt boundary 
277-315 Medium sands 
109-124" 
Location: 
Natural drainage; 
Parent material: 
Slope : 
Profile 
SEi NEi Sec I6, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Vfo, linear; south 
Horizon 
All 
A12 
Depth 
cm, in. 
0-30 
0-12" 
30-46 
12-18" 
Descripti on 
Very dark brown (lOYR 2/2); loam; weak 
fine granular structure; slightly hard; 
firm; slightly sticky; clear boundary 
Very dark brown (lOYR 2/2); loam; gray 
(lOYR 5/1) dry; moderate fine granular 
structure; slightly hard; friable ; 
slightly sticky; clear boundary 
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Profile 53 (continued) 
AI3 46-66 Very dark grayish brown (lOYR 3/2); silt 
18-26" loam; light gray (lOYR 7/1) dry; weak 
fine granular structure; slightly hard; 
friable; nonsticky; slightly brittle 
when dry; 30?^ medium dark grayish brown 
(lOYR 4/2) mottles when dry; gradual 
boundary 
A1 66-81 Very dark grayish brown (lOYR 3/2); 
26-32" grayish brown (lOYR 6/2) dry; silty clay 
loam; moderate fine subangular blocky 
structure; 10^ medium very dark grayish 
brown (lOYR 3/2) mottles when dry; 
slightly hard; friable; nonsticky; clear 
boundary 
321t 81-107 Dark brown (lOYR 3/3); gray (lOYR 6/1) 
32-42" dry; silty clay loam; moderate fine 
subangular blocky structure; hard; firm; 
slightly plastic; dark yellowish brown 
(lOYR 4/3) ped interiors when dry; 
clear boundary 
B22t 107-201 Dark brown (lOYR 3/3); silty clay; strong 
42-79" medium prismatic structure; very hard; 
very firm; plastic; 40?? medium very dark 
brown (lOYR 2/2) mottles; brown (lOYR 
5/3) coatings on peds when dry; gradual 
boundary 
B3 20I-23I Dark yellowish brown (lOYR 3/4); clay 
79-91" loam; massive; very hard; very firm; 
plastic; abrupt boundary 
IICl 231-246 Very dark grayish brown (lOYR 3/2); fine 
91-97" sandy loam; massive; hard; friable; 
slightly sticky; abrupt boundary 
246-279 Gray (5/1); silty clay loam; 20^ medium 
97-110" yellowish brown (lOYR 5/6) mottles; 
massive; hard; friable; slightly sticky; 
abrupt boundary 
279-284 Very dark grayish brown (lOYR 3/2); fine 
110-112" sandy loam; massive; hard; friable; 
slightly sticky; abrupt boundary 
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Profile 53 (continued) 
284-366 
112-144" 
Gray (lOYR 5/1); light silty clay loam; 
10^ fine strong "brown (7-5YR 5/6) and 
5^ fine black (N 2/0) mottles; hard; 
friable; slightly sticky; abrupt 
boundary 
366-381+ Dark yellowish brown (lOYR 4/4); 
1Z}4_150+" gravelly clay loam; massive; hard; 
slightly sticky 
firm; 
Location: 
Natural drainage : 
Parent material: 
SloTDe : 
horizon 
A1 
31 
B2t 
IIB3 
Depth 
cm, in, 
0-30 
0-12" 
30-58 
12-23" 
58-124 
23-49" 
124-155 
49-61" 
155-188 
61-74" 
Profile 54 
SEt NE| Sec 16, T78N-R28W, Dallas County 
Somewhat poorly drained 
Alluvium 
1% linear; south 
Description 
Black (lOYR 2/1); silty clay loam; weak 
granular structure; slightly hard; fri­
able slightly sticky; gradual boundary 
Very dark brown (lOYR 2/2); dark grayish 
brown (lOYR 4/2) dry; silty clay loam; 
moderate medium blocky structure; hard; 
firm; slightly plastic; clear boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay; strong medium prismatic 
structure breaking to moderate fine 
blocky structure; 10^ fine yellowish 
brown (lOYR 5/8) mottles; very hard; 
very firm; slightly plastic: abrupt 
boundary 
Medium marbles with_yellowish brown 
(lOYR 5/8) and gray (lOYR 5/1); silty. 
clay; massive; hard; firm; slightly 
plastic: very dark grayish brown (lOYR 
3/2) when mixed; abrupt boundary 
Dark grayish brown (lOYR 4/2); silty 
clay; moderate medium prismatic struc­
ture; hard; firm; slightly plastic; few 
fine yellowish brown (lOYR 5/8) mottles; 
gradual boundary 
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Profile 54 (continued) 
188-366 
74-144" 
366-368 
144-145" 
549-640 
216-252" 
Location; 
Natural Drainage : 
Parent material: 
Slope : 
Gray (lOYR 5/1) silty clay; moderate 
medium prismatic structure: hard; fri­
able; nonsticky; 45^ medium yellowish 
brown (lOYR 5/8) mottles; abrupt boundary 
Dark brown (lOYR 3/3); medium loamy sand; 
massive: slightly hard: friable; slightly 
sticky; abrupt boundary 
368-399 Gray (lOYR 5/1); silty clay loam; mas-
145-157" sive; 25^ medium yellowish brown (lOYR 
5/8) mottles and Jfo black (lOYR 2/Ï) in 
root channels and seams; abrupt boundary 
399-500 Gray (lOYR 5/1); loam; massive: 40^ 
157-197" coarse grayish brown (lOYR 5/2) mottles; 
firm; sticky; hard; gradual boundary 
Dark gray (N 4/0); loam; % medium yel­
lowish brown (lOYR 5/8) and few fine 
black (N 2/0) mottles; hard; firm; 
slightly sticky; abrupt boundary 
Gravels 
500-549 
197-216" 
Profile 55 
SEi Sec 16, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level 
Horizon 
All 
A12 
CI 
Depth 
cm, in. 
0-36 
0-14" 
36-76 
14-30" 
76-173 
30-68" 
Description 
Very dark brown (lOYR 2/2); silty loam; 
strong medium platy structure; hard; 
firm; slightly sticky; gray coatings on 
ped faces ; abrupt boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; strong fine subangular blocky 
structure: hard; friable; slightly 
sticky; gradual boundary 
Very dark brown (lOYR 2/2); clay loam; 
strong medium subangular blocky struc­
ture; hard; friable; slightly sticky; 
gradual boundary 
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Profile 55 (continued) 
C2 173-254 Very dark brown (lOYR 2/2); clay loam; 
68-100" strong medium subangular blocky struc­
ture; very hard; very firm; slightly 
plastic; continuous weak to moderate 
clay skins; gradual boundary 
254-295 Very dark grayish brown (lOYR 3/2); 
100-116" silty clay loam; strong medium subangular 
blocky structure; hard; firm; slightly 
plastic; fine common brownish yellow 
(lOYR 6/8) mottles; continuous weak and 
moderate clay skins; clear boundary 
295-325 Gray (lOYR 5/1); silty clay loam; weak 
116-128" fine subangular blocky structure; hard: 
firm; slightly sticky; Sfo fine yellowish 
brown (lOYR 5/8) mottles; clear boundary 
325-348 Dark gray (N 4/0); silt loam; massive; 
128-137" hard friable; slightly sticky; clear 
boundary 
348-373+ Dark gray (N 4/0); fine sandy loam; mas-
137-147+" sive; hard; friable; slightly sticky 
Profile 56 
Location: 
Natural drainage; 
Parent material: 
Slope : 
Horizon 
All 
IIA12 
IIAI3 
Depth 
cm, in. 
0-43 
0-17" 
43-99 
17-39" 
99-241 
39-95" 
SEi NEi Sec 16, T78N-R28W. Dallas County 
Well drained 
Alluvium 
Nearly level 
Description 
Very dark gray (lOYR 3/1); loam; weak 
fine granular structure; slightly hard; 
friable; slightly sticky; abrupt boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; moderate fine subangu­
lar blocky structure; slightly hard; 
friable; slightly sticky; few gray coat­
ings on ped surfaces; gradual boundary 
Dark brown (lOYR 3/3); silty clay loam; 
moderate fine subangular blocky struc­
ture; hard; friable ; slightly sticky; 
abrupt boundary 
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Profile 56 (continued) 
IIAC 241-262 Dark gray (lOYR 4/1); silty clay loam; 
95-103" weak fine granular structure; hard; fri­
able; slightly sticky; 20% medium gray 
(lOYR 5/1) mottles and 5^ fine brown 
(lOYR 4/3) mottles: gradual boundary 
IICl 262-290 Brown (lOYR 4/3); silty clay; massive; 
103-114" very hard; firm; slightly plastic; 5% 
fine dark yellowish brown (lOYR 4/4) 
mottles; sand lense at 269-272 cm; abrupt 
boundary 
IIC2 290-320 Gray (lOYR 5/1); silty clay loam; mas-
114-126" sive; hard; firm; slightly sticky; 10^ 
fine dark yellowish brown (lOYR 4/4) 
mottles; abrupt boundary 
320-325 Grayish brown (lOYR 5/2); fine loamy 
126-128" sand; 10^ fine yellowish brown (lOYR 
5/6) mottles: massive; hard; friable; 
slightly sticky; abrupt boundary 
325-343 Gray (lOYR 5/1); light silty clay loam; 
128-135" massive; hard; friable; slightly sticky; 
few soft ferruginous pedotubules: abrupt 
boundary 
343-366 Pale brown (lOYR 6/3); fine sand; single 
135-144" grain; soft; loose: nonsticky; abrupt 
boundary 
366-368 Dark yellowish brown (lOYR 4/4); medium 
144-145" sand; single grain; soft; loose; non-
sticky; abrupt boundary 
368-381 Dark gray (pY 4/1); fine loamy sand; 
145-I5O" massive; slightly hard; very friable; 
nonsticky; abrupt boundary 
381-409 Dark gray (5Y 4/1); loam; massive; hard; 
I5O-I6I" friable; slightly sticky 
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Profile 37 
Location; 
Natural drainage 
Parent material: 
Slope ; 
:iorizon 
All 
A12 
CI 
IIAl 
IIAc 
IICl 
IIC2 
IIC3 
IIC4 
Depth 
cm, in. 
0-15 
0-6" 
15-30 
6-12" 
30-36 
12-14" 
36-71 
14-28" 
71-193 
28-76" 
193-196 
76-77" 
196-216 
77-85" 
216-221 
85-87" 
221-244 
87-96" 
SEi NEi Sec I6, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level 
Description 
Dark grayish brown (lOYR 4/2); strati­
fied sands and silts; massive; slightly 
hard; friable; slightly sticky; abrupt 
boundary 
Very dark gray (lOYR 3/1); silty clay 
loam; strong fine subangular blocky 
structure; hard; firm; slightly sticky; 
abrupt boundary 
Very dark grayish brown (lOYR 3/2); medi­
um loamy sand; massive; slightly hard; 
friable; slightly sticky; abrupt boundary 
Very dark gray (lOYR 3/1); silty clay 
loam; weak medium blocky structure; 
hard; firm; slightly sticky; gray coat­
ings on ped surfaces; gradual boundary 
Dark brown (lOYR 3/3); silty clay loam; 
weak fine blocky structure; slightly 
hard; friable; slightly sticky; abrupt 
boundary 
Light yellowish brown (lOYR 6/4); medi­
um sand; single grain; soft; loose; non-
sticky; abrupt boundary 
Dark grayish brown (lOYR 4/2); fine 
sandy loam; massive; slightly hard; 
friable; slightly sticky; abrupt boundary 
Brown (lOYR 4/3); medium loamy sand; 
massive; slightly hard; friable; 
slightly sticky; abrupt boundary 
Lark grayish brown (lOYR 4/2); silty 
clay loam; v/eak fine subangular blocky 
structure; hard; friable ; slightly 
sticky; 20^ fine brown (lOYR 4/3) mot­
tles; abrupt boundary 
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Profile 57 (continued) 
IIC5 244-246 Light yellowish brown (lOYR 6/4); medi-
96-97" um sand; single grain ; soft; loose; 
nonsticky; abrupt boundary 
246-262 Gray (lOYR 5/1); silty clay; massive; 
97-103" very hard; firm; slightly plastic; lOfo 
fine yellowish brown (lOYR 5/8) mot­
tles; abrupt boundary 
262-290 Gray (lOYR 5/1); loam; massive; hard; 
103-114" friable; slightly sticky; 10^ medium 
dark yellowish brown (lOYR 4/4) mottles; 
abrupt boundary 
290-292 Brown (lOYR 5/3): medium sand; single 
114-115" grain; soft; loose; nonsticky; abrupt 
boundary 
292-310 Dark gray (N 4/0); silty clay loam; 
115-122" massive; hard; firm; slightly sticky; 
10^ medium reddish brown (5YR 4/4) 
mottles; abrupt boundary 
310-330+ Brown (lOYR 5/3); loamy sand; massive; 
122-130"+ slightly hard; very friable; slightly 
sticky; 10^ medium reddish brown (5YR 
4/4) mottles 
Profile 58 
Location: 
Natural drainage: 
Parent material: 
SloDe: 
Horizon 
All 
A12 
Depth 
cm, in. 
0-25 
0-10" 
25-43 
10-17' 
NEi NEi Sec I6, T78N-R28W, Dallas County 
Moderately well drained 
Alluvium 
2%, linear; south 
Description 
Variegated with chromas less than 2 and 
values I-3, stratified silts, clays and 
sands; abrupt boundary 
Black (lOYR 2/1); loam; weak fine granu­
lar structure; slightly hard; friable; 
slightly sticky; clear boundary 
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Profile 59 (continued) 
AC 43-53 Very dark ^ ay (lOYR 3/1); clay loam-
17-21" moderate fine subangular blocky struc­
ture; hard; friable; sticky; clear 
boundary 
CI 53-64 Gray (lOYR 5/1); clay loam stratified; 
21-25" 10$o fine yellowish brown (lOYR 5/8) 
mottles; hard firm; sticky; clear 
boundary 
C2 64-71 Black (lOYR 2/1); clay loam; moderate 
25-28" fine subangular blocky structure- hard; 
firm; slightly plastic; few iron stains 
in seams; abrupt boundary 
C3 71-86 Marbled with dark gray (lOYR 4/1); and 
28-34" brown (lOYR 4/3); clay loam; massive; 
very hard; firm; slightly plastic; 
effervescent; abrupt boundary 
C4 86-168 Dark gray (N 4/0); clay loam; massive; 
34-66" very hard; firm plastic; 10^ fine yel­
lowish red (5YR 4/6) mottles; weakly 
effervescent; clear boundary 
C5 168-198 Dark gray (N 4/0); loam; massive; hard; 
66-78" firm; slightly plastic; this horizon 
was saturated at the time of descrip­
tion; abrupt boundary 
198-244 Dark greenish gray (5G4/1); loam; massive; 
78-96" hard; friable; slightly sticky; clear 
boundary 
244-257 Marbled medium with dark greenish gray 
96-101" (5G 5/1) and dark gray (N 4/0); clay 
loam; massive; hard; firm; slightly 
sticky; abrupt boundary 
257-269 Greenish gray (5G 5/1 );loamy sand; massive ; 
101-106" hard; friable; friable; sticky; 40^ medium 
dark gray (N4/0) mottles; abrupt boundary 
269-274 Greenish gray (5BG 5/1); loam; massive; 
106-108" hard; friable; slightly sticky; abrupt 
boundary 
274-282 Greenish gray (53G 5/1); medium loamy 
108-111" sand; hard; friable; sticky; abrupt boundary 
282-335 Dark greenish gray (5BG 4/1); loam; 
III-I32" massive; hard; firm; sli^tly sticky; 
clear boundary 
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Profile 59 (continued) 
335-366 
132-144" 
366-38I+ 
144-150»" 
Dark gray (5Y 4/1); sandy loam; massive; 
hard; friable; slightly sticky; abrupt 
boundary 
Dark greenish gray (5BG 4/1); inter-
bedded sands 
Locations 
Natural drainage: 
Parent material; 
Slope : 
Depth 
Horizon cm, in. 
A1 (266)  
A3 ^ 
(267) 
B1 
(268)  
B21t 
(269) 
231 
(270) 
0-10 
0-4" 
10-20 
4-8" 
20-30 
8-12" 
30-58 
12-23' 
58-81 
23-32' 
Profile 60 
NSt NEt Sec I6, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
14^, convex, south 
Description 
Very dark grayish brown (lOYR 3/2); clay 
loam; moderate fine granular structure; 
firm; slightly plastic; hard; clear 
boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; strong fine subangular blocky 
structure; very hard; firm; slightly 
plastic; clear boundary 
Yellowish brown (lOYR 5/6); interior 
cut surface; dark brown (lOYR 3/3) ex­
terior of peds; clay loam; strong fine 
subangular blocky structure; very hard; 
firm; slightly plastic; weak continuous 
clay skins; clear boundary 
Brown (lOYR 5/3); clay; strong fine 
angular blocky and strong medium pris­
matic structure; very hard; very firm ; 
plastic; weak and moderate continuous 
clay skins: some schist fragments 
present; gradual boundary 
Marbled with brown (lOYR 5/3) and yel­
lowish brown (lOYR 5/4); clay loam; 
strong medium angular blocky structure; 
very hard; firm; slightly plastic; few 
fine dark brown (lOYR 3/2) mottles; 
clear boundary 
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Profile 60 (continued) 
B32ca 8I-IO7 Grayish brown (2/5Y 5/2): clay loam; 
(271) 32-42" moderate medium an^lar blocky struc­
ture; very hard; firm; slightly plastic; 
weak discontinuous clay skins; Z0% fine 
yellowish brown (lOYR 5/6) and 5^ fine 
very dark grayish brown (lOYR 3/2) 
mottles; clear boundary 
CI 107-122 Gray (lOYR 6/1); clay loam; weak medi-
(272) 42-48" um blocky structure; very hard; firm; 
slightly plastic; lOfo fine black (lOYR 
2/1) and 30^ medium brownish yellow 
(lOYR 6/6) mottles; clear boundary 
G2ca 122-142 Gray (lOYR 6/1); clay loam; weak fine 
(273) 48-56" subangular blocky structure; very hard: 
very firm; plastic; common 2-5 mm cal­
cium carbonate concretions; strongly 
effervescent: 30^ medium brownish yellow 
(lOYR 6/6) mottles; clear boundary 
C3ca 142-229 Gray (lOYR 6/1); clay loam; weak medium 
(274) 56-9O" subangular blocky structure; very hard; 
(275) firm; slightly plastic; common 2-5 mm 
(276) calcium carbonate concretions; few 
medium yellowish brown (lOYR 5/4) 
mottles 
Location: 
Natural drainage 
Parent material; 
Slope : 
Profile 61 
IXEi rŒ| Sec 16, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
16^ convex, south 
Horizon 
Alp 
(585) 
B1 
(586) 
Depth 
cm, in. 
0-10 
0-4" 
10-23 
4-9" 
Description 
Very dark grayish brown (lOYR 3/2); clay 
loam; weak fine platy and weak fine 
granular structure; very hard; firm; 
slightly sticky; abrupt boundary 
Very dark grayish brown (lOYR 3/2); 
clay loam; moderate fine angular blocky 
structure; very hard; firm; plastic; few 
fine dark yellowish brown (lOYR 4/4) 
mottles; gray silty coatings on ped sur­
faces; clear boundary 
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Profile 6l (continued) 
B21t 23-^6 Dark yellowish brown (lOYR 4/4); ped 
(587) 9-18" interiors with dark "brown (lOYR 3/3) 
ped exteriors: clay; strong fine and 
medium angular blocky structure; very 
hard; very firm; plastic; continuous 
clay skins; gradual boundary 
322t 46-64 Yellowish brown (lOYR 5/8); clay; mod-
(588) 18-25" erate medium prismatic and strong fine 
angular blocky structure; very hard; 
very firm; plastic; continuous clay 
skins few medium gray (lOYR 6/1) 
mottles; gradual boundary 
32 64-91 Gray (lOYR 5/1); clay; moderate medium 
(589) 25-36" prismatic and moderate medium angular 
blocky structure; very hard; very firm; 
plastic; many coarse yellowish brown 
(lOYR 5/8) mottles; discontinuous clay 
skins; gradual boundary 
CI 91-157 Gray (lOYR 5/1); clay loam; moderate 
(590) 36-62" medium prismatic; and weak medium 
angular blocky structure; very hard; 
very firm; slightly plastic; common 
coarse yellowish brown (lOYR 5/8) mot­
tles; clear boundary 
C2ca 157-229 Gray (lOYR 5/1); clay loam; weak medium 
(591) 62-90" prismatic structure; very hard; firm; 
slightly plastic; calcium carbonate 
accumulations in seams;strongly effer­
vescent; many medium yellowish brown 
(lOYR 5/8) mottles; clear boundary 
G3ca 229-282 Gray (lOYR 5/1); clay loam; massive; 
(592) 90-III" very hard; firm; slightly plastic; cal­
cium carbonate accumulations in seams ; 
strongly effervescent; common coarse 
yellowish brown (lOYR 5/8) mottles 
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Profile 62 
Location : 
Natural drainage: 
Parent materialt 
Slope : 
norizon 
A1 
(536) 
B1 
(537) 
IIE2t 
(538) 
(539) 
IIB3 
(540) 
(541) 
IICl 
(542) 
(543)  
Depth 
cm, in. 
0-18 
0-7" 
18-30 
7-12" 
30-84 
12-33' 
84-127 
33-50" 
127-229+ 
<0-90"+ 
KEi- NE| Sec I6, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
6%,  concave; south 
Description 
Very dark grayish brown (lOYR 3/2): 
loam; weak fine granular structure; 
slightly hard; friable; slightly sticky; 
many roots; gradual boundary 
Dark brown (7.5YR 3/2); clay loam; mod­
erate fine angular blocky structure; 
hard; firm; slightly plastic; many 
roots; clear boundary 
Dark yellowish brown (lOYR 3/4); silty 
clay; strong fine angular blocky struc­
ture; very hard; very firm; plastic; 
roots common; gradual boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; moderate fine angular blocky 
and weak medium prismatic structure; 
hard; firm; plastic; few roots; gradual 
boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; massive; hard; friable; 
slightly sticky; few roots 
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Location: 
Natural drainage ; 
Parent materialt 
Slope: 
Depth 
Horizon cm, in. 
Ail 
A12 
AC 
Cl 
C2 
IIAlb 
IIBlb 
0-13 
0-5" 
13-30 
5-12" 
30-41 
12-16' 
41-53 
16-21* 
53-56 
21-22" 
56-102 
22-40" 
102-124 
40-49" 
IIB21b 124-150 
49-59" 
Profile 63 
NEJ NEi Sec I6, T78N-R28W, Dallas County 
Poorly drained 
Alluvium 
2^, linear; south 
Description 
Very dark grayish brown (lOYR 3/2); silt 
loam; moderate fine platy; slightly hard; 
friable; nonsticky; thinly stratified; 
abrupt boundary 
Very dark brown (lOYR 2/2); loam; weak 
medium subangular blocky structure; 
slightly hard; firm; slightly sticky; 
some coarse sand grains; abrupt boundary 
Very dark brown (lOYR 2/2); silt loam; 
weak fine platy structure; slightly 
hard; friable; slightly sticky; thinly 
stratified; abrupt boundary 
Very dark brown (lOYR 2/2); silt loam; 
weak fine subangular blocky structure ; 
slightly hard; very friable; nonsticky; 
abrupt boundary 
Medium marbled with light gray (lOYR 
7/2); and very dark brown (lOYR 2/2); 
silt loam; massive; slightly hard; very 
friable; nonsticky; finely laminated 
silts and fine sands; abrupt boundary 
Black (lOYR 2/1); loam; moderate fine 
subangular blocky structure; hard; fri­
able; slightly sticky; gradual boundary 
Very dark grayish brown (lOYR 3/2); ped 
interiors; black (lOYR 2/1) ped exteri­
ors; loam; strong fine blocky structure; 
hard; friable; slightly sticky; gradual 
boundary 
Dark brown (lOYR 3/3); clay loam; strong 
medium subangular blocky structure; hard; 
firm; sticky; clay skins weak and dis­
continuous; gradual boundary 
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Profile 63 (continued) 
IIB22b 15O-I9I Dark yellowish brown (lOYR 4/4); clay 
59-75" loam; strong medium prismatic and mod­
erate medium subangular blocky structure; 
very hard; very firm; plastic ; clay skins 
weak and discontinuous; gradual boundary 
IIB3b I9I-221 Dark brown (lOYR 3/3); clay loam; mod-
75-87" erate fine blocky and strong medium 
prismatic structure; very hard; very 
firm; slightly plastic; gradual boundary 
IICl 221-305 Dark brown (lOYR 3/3): clay loam; moder-
87-I2O" ate fine subangular blocky and strong 
medium prismatic; hard; firm; slightly 
plastic; diffuse boundary 
IIC2 305-457 Dark brown (lOYR 3/3); clay loam; weak 
120-180" fine angular blocky structure; hard; 
firm; slightly plastic; weak discontinu­
ous clay skins; abrupt boundary 
IIC3 457-533 Gray (5Y 6/1); silty clay loam; massive; 
180-210" hard; firm; slightly plastic; S% fine 
yellowish brown (lOYR 5/6); mottles; 
abrupt boundary 
533-721 Finely marbled with gray (5Y 6/1) and 
210-284 yellowish brown (lOYR 5/8); silty clay 
loam; very weak fine angular blocky 
structure; hard; firm; slightly sticky; 
few ferruginous pedotubules 1-2 mm; 
ferro-manganese and calcium carbonate 
accumulations in seams 
721-742 Coarsely marbled with gray (5Y 6/1) and 
284-292" yellowish brown (lOYR 5/8); clay loam; 
massive; hard; firm; slightly plastic; 
fine common black (N 2/0) mottles; ferro-
manganese stains in rhizospheres; 
gradual boundary 
742-1067 Gray (N 5/0); silty clay loam; massive; 
292-420" hard; firm; slightly plastic; few fine 
dark gray (N 4/0) mottles; strongly ef­
fervescent; numerous sand lenses through­
out horizon; abrupt boundary 
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Profile 63 (continued) 
1067-1100 
420-433" 
Water table at 91 cm 
Gray (N 5/0); interbedded clays and 
sands with some gravels 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
All 
A12 
AI3 
A14 
AI5 
21 
0-15 
0-6" 
15-30 
6-12" 
30-53 
12-21" 
53-84 
21-33" 
84-132 
33-52" 
132-157 
52-62" 
Profile 64 
mi NEi Sec 16, T7BN-R28W; Dallas County 
Poorly drained 
Alluvium 
2%, linear; south 
Description 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; moderate fine platy struc­
ture; hard; firm; slightly sticky; 
thinly laminar deposition layers ap­
parent; abrupt boundary 
Very dark grayish brown (lOYR 3 / 2 ) ;  
silty clay loam; slightly hard; fri­
able; slightly sticky; moderate fine sub-
angular blocky structure; few sand 
stone fragments ; clear boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; moderate fine blocky struc­
ture; slightly hard; friable; slightly 
sticky; abrupt boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; fine dark brown (lOYR 3/3) 
mottles; moderate fine subangular blocky 
structure; hard; friable ; slightly 
sticky; abrupt boundary 
Black (N 2/0) ; silty clay loam; strong 
fine subangular blocky structure; hard; 
firm; sticky; gradual boundary 
Black (lOYR 2/1); silty clay loam; strong 
fine blocky structure; hard; firm; 
slightly plastic; thin discontinuous clay 
skins ; gradual boundary 
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Profile 64 (continued) 
32 157-216 Dark brown (lOYR 3/3); silty clay; 
62-85" strong fine angular blocky and strong 
fine prismatic structure; very hard; 
very firm; plastic; 20^ medium dark yel­
lowish brown (lOYR 4/4) mottles; thin 
continuous clay skins; gradual boundary 
B3 216-297 Dark yellowish brown (lOYR 3/^); silty 
85-117" clay loam; weak medium prismatic; struc­
ture; hard; firm; slightly plastic; 
black (N 2 / 0 )  in seams; gradual boundary 
CI 297-389 Finely marbled with black (lOYR 2/1) and 
117-153" dark yellowish brown (lOYR 4/4); silty 
clay loam; weak coarse prismatic struc­
ture; hard; firm; slightly plastic; 
diffuse boundary 
C2 389-635 Finely marbled with yellowish brown 
I53-25O" (lOYR 5/8) and gray (5Y 6/1); silty clay 
loam; massive; few small ferruginous 
pedotubules; strongly effervescent below 
427 cm; clear boundary 
C3 635-660 Yellowish brown (lOYR 5/8); silty clay 
25O-26O" loam; gray (lOYR 6/1) in rhizospheres 
660-673 Greenish gray (5GY 6/1); silty clay loam; 
260-265" I09S olive (5Y 4/3) mottles 
673-1067 Dark gray (N 4/0); silty clay loam; 
265-420" few fine black (N 2/0) mottles; strongly 
effervescent 
1067-1120 Interbedded silts and sands 
420-441" 
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Profile 65 
Location; 
Natural drainage» 
Parent material: 
Slope I 
Depth 
Horizon cm. in. 
A1 
(500)  
Bit 
(501) 
B2t 
(502) 
B3 
(503) 
CI 
(504) (505)  
C2 
(506) 
IIC3 (507)  
( 5 0 8 )  
0-15 
0-6"  
15-43 
6-17" 
43-76 
17-3O" 
76-122 
30-48" 
122-178 
48-70" 
178-188 
70-74" 
188-264 
74-104" 
NEi NEi Sec 16, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
4^ ; convex; south 
Description 
Very dark brown (lOYR 2/2); clay loam; 
weak fine subangular blocky; hard; firm; 
slightly plastic; many roots; clear 
boundary 
Dark brown (7.5%% 3/4); clay; strong 
fine angular blocky; very hard; very 
firm; plastic; weak discontinuous clay 
skins; roots common; gradual boundary 
Dark brown (7.5YR 3/4); clay; strong 
medium angular blocky and weak medium 
prismatic; very hard; very firm; plastic; 
medium continuous clay skins; gradual 
boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; moderate medium prismatic; 
hard; firm; slightly plastic; few fine 
gray (lOYR 5/1) and common fine black 
(N 2/0) mottles; 10^ coarse sand; gradu­
al boundary 
Yellowish brown (lOYR 5/6); clay loam; 
massive; hard; firm; slightly plastic; 
common fine gray (lOYR 5/1) mottles; 
clear boundary 
Yellowish brown (lOYR 5/6); clay loam; 
weak fine suban^lar blocky; hard; firm; 
plastic; many fine gray (lOYR 5/1) mot­
tles; and few medium yellowish brown 
(lOYR 5/8) mottles; clear boundary 
Yellowish brown (lOYR 5/6); clay loam to 
clay; moderate fine subangular blocky 
structure; very hard; very firm; plastic; 
common medium gray (lOYR 5/1) mottles; 
continuous clay skins ; abrupt boundary 
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Profile 65 (continued) 
(5G9) 
(510) 
(511) 
(512) 
(513) 
264-26? 
104-105' 
267-274 
105-108" 
274-277 
108-109' 
277-297 
109-117' 
297-488 
117-192' 
Reddish brown (5YR 4/4); loam medium 
sand; massive; slightly hard; very fri­
able ; nonsticky; abrupt boundary 
Yellowish brown (lOYR 5/6); clay; weak 
fine blocky structure; very hard; very 
firm; plastic; common medium gray 
(lOYR 5/1) mottles; few ferruginous 
concretions; yellowish brown (lOYR 5/8); 
abrupt boundary 
Reddish brown (5YR 4/4); sandy clay 
loam; massive; very hard; firm; slightly 
plastic; abrupt boundary 
Yellowish brown (lOYR 5/^); clay; mod­
erate medium angular blocky structure; 
very hard; very firm; plastic; abrupt 
boundary 
Brown (7.5YR 4/4); clay; moderate coarse 
angular blocky structure; very hard; 
very firm; plastic; many medium gray 
(lOYR 5/1) mottles; few fine calcium 
carbonate concretions 
Location: 
Natural Drainage: 
Parent material : 
Slope : 
Depth 
Horizon cm, in. 
Alp 
(525) 
A1 
(526) 
0-10 
0-4" 
10-20 
4-8" 
Profile 66 
NEi NE| Sec I6, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
3%, convex, ridge 
Description 
Very dark grayish brown (lOYR 3/2); 
loam; moderate fine platy structure; 
slightly hard; friable; slightly sticky; 
abrupt boundary 
Very dark grayish brown (lOYR 3/2); loam; 
moderate fine granular structure; 
slightly hard; friable ; slightly plastic; 
few fine dark yellowish brown (lOYR 4/4) 
mottles; gradual boundary 
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Profile 66 (continued) 
B1 
(527) 
B21t 
(528) 
B22t 
(529) 
32 
(530) 
IICl 
(531) 
(532) 
IIC2 
(533) 
IIC3 
(534) 
(535) 
20-30 
8-12" 
30-61 
12-24" 
61-79 
24-31" 
79-117 
31-46" 
117-183 
46-72" 
183-193 
72-76" 
193-244 
76-96" 
Dark brown (lOYR 3/3); silty clay loam; 
moderate fine subangular blocky struc­
ture; hard; firm; slightly plastic; 
gradual boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; strong fine an^lar blocky 
structure; hard; firm; slightly plastic; 
gradual boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; moderate medium angular blocky 
structure; hard; firm; slightly plastic; 
gradual boundary 
Yellowish brown (lOYR 5/4); silty clay 
loam; moderate medium angular blocky and 
moderate medium prismatic structure; 
hard; firm; slightly plastic; gray silty 
coatings on peds; abrupt boundary 
Yellowish brown (lOYR 5/^); clay loam; 
very weak coarse prismatic structure; 
hard; firm; slightly plastic; few fine 
yellowish brown (lOYR 5/8) mottles in 
seams; common fine pores and root chan­
nels ; abrupt boundary 
Yellowish brown (lOYR 5/4); interbedded 
loamy fine sand and clay loam; massive; 
and single grain; slightly hard; very 
friable; slightly sticky; abrupt boundary 
Light brownish gray (lOYR 6/2); clay 
loam; massive; hard; firm; plastic; 
common medium yellowish brown (lOYR 5/8) 
mottles; violently effervescent 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Profile 67 
NE^ NE^ Sec 16, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
!5, convex, east 
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Profile 67 (continued) 
Depth 
Horizon cm. in. Description 
Alp 
(256) 
A1 
(257) 
B1 
(258) 
B2t 
(259) 
B3 (260 )  
CI 
(261) 
C2 
(262) 
(263) 
(264) 
C3 
(265) 
0-10 
0-4" 
10-18 
4-7" 
18-33 
7-13" 
33-71 
13-28' 
71-112 
28-44" 
112-137 
44-54" 
137-234 
54-92" 
234-244 
92-96" 
Very dark "brown (lOYR 2/2); loam; weak 
fine subangular blocky structure; 
slightly hard; friable; slightly sticky; 
very dense ; abrupt boundary 
Very dark brown (lOYR 2/2); loam; weak 
fine platy structure; slightly hard; 
friable; slightly sticky; dense; clear 
boundary 
Dark yellowish brown (lOYR 3/4); loam; 
moderate fine subangular blocky struc­
ture; hard; firm; slightly sticky; thin 
discontinuous clay skins; few worm turn­
ings; gradual boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; moderate medium prismatic break­
ing to strong fine angular blocky struc­
ture; hard; firm; slightly plastic; con­
tinuous clay skins; few carbon flecks; 
few shale fragments ; gradual boundary 
Yellowish brown (lOYR 5/4); clay loam; 
moderate medium subangular blocky and 
weak medium prismatic structure; hard; 
firm; slightly plastic; weathered 
granite fragments below I09 cm; gradual 
boundary 
Yellowish brown (lOYR 5/4); loam; weak 
medium subangular blocky structure; 
hard; friable; slightly sticky; very 
dark brown (lOYR 2/2) stains in root 
channels and seams; weathered granite 
fragments present; clear boundary 
Yellowish brown (lOYR 5/4); loam; mas­
sive; hard; friable ; slightly sticky; 
strongly effervescent; common large 
gravels (12-25 mm); clear boundary 
Pale red (2.5YR 6/2); loam; massive; 
hard; friable; sticky; light red (2.5YR 
6/8) in seams 
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Location: 
Natural drainage: 
Parent material: 
Slope : 
Depth 
Horizon cm. in. 
Alp 
(514) 
A12 
(515) 
A2 
(516) 
B1 
(517) 
321t 
(518) 
B22t 
(519) 
B3 ^ (520)  
CI 
(521) 
(522) 
0-10 
0-4" 
10-15 
4-6" 
15-20 
6-8" 
20-41 
8-16" 
41-64 
16-25" 
64-86 
25-34" 
86-122 
34-48" 
122-173 
48-68" 
Profile 68 
NEi NEi Sec 16, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
kfo, convex, east 
Description 
Very dark grayish brown (lOYR 3/2); 
loam; weak fine granular and weak fine 
platy structure; slightly hard; fri­
able; slightly sticky; abrupt boundary 
Dark brown (lOYR 3/3); loam; moderate 
fine granular structure; slightly hard; 
friable; slightly sticky; clear boundary 
Dark yellowish brown (lOYR 3/4); loam; 
moderate fine granular structure; slight­
ly hard; very friable; slightly sticky; 
clear boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; moderate fine angular blocky 
structure; hard; firm; slightly plastic; 
gradual boundary 
Dark yellowish brown (lOYR 4/4); clay; 
strong fine angular blocky structure; 
very hard; very firm; plastic; gradual 
boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; strong medium angular blocky and 
moderate medium prismatic structure; very 
hard; very firm; slightly plastic; gradu­
al boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; moderate medium prismatic struc­
ture; hard; firm; slightly plastic; 
gradual boundary 
Brown (lOYR 4/3); medium sand loam; mas­
sive; hard; friable; slightly sticky; 
clear boundary 
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Profile 68 (continued) 
C2ca 173-244 Pale brown (lOYR 6/3); loam; massive; 
(523) 68-96" hard; friable; slightly sticky; few 
(524) fine brownish yellow (lOYR 6/6) mot­
tles; few fine ferro-manganese concre­
tions; strongly effervescent 
Sand lense at 173 cm 
Location: 
Natural drainage : 
Parent material; 
Slope; 
Depth 
Horizon cm, in, 
Alp 
(277) 
31 
(278) 
B21t 
(279) 
B22t 
(280)  
B3 
(281) 
0-10 
0-4" 
10-23 
4-9" 
23-56 
9-22" 
56-86 
22-34" 
86-122 
34-48" 
Profile 69 
rffii NE| Sec 16, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
5^, convex, east 
Description 
Very dark grayish brown (lOYR 3/2); 
clay loam; weak fine granular structure; 
hard; firm; slightly plastic; abrupt 
boundary 
Dark brown (lOYR 4/3); clay loam; strong 
fine subangular blocky structure; hard; 
friable; slightly sticky; few fine (less 
than 1 mm) ferro-manganese concretions; 
gradual boundary 
Yellowish brown (lOYR 5/^); clay loam; 
strong fine subangular blocky structure; 
hard; firm; slightly sticky; few fine 
ferro-manganese concretions; thin dis­
continuous clay skins; gradual boundary 
Yellowish brown (lOYR 5/^); clay loam; 
strong fine an^lar blocky and strong 
medium prismatic structure; hard; firm; 
slightly plastic; few fine ferro-
manganese concretions; thin continuous 
clay skins; gradual boundary 
Light olive brown (2.5Y 5/^); clay loam; 
moderate medium angular blocky structure; 
hard; firm; slightly sticky; few fine 
ferro-manganese concretions; thin dis­
continuous clay skins; gradual boundary 
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Profile 69 (continued) 
Cl 
(282)  
(283) 
C2 
(284) 
C3 
(285) 
122-183 
48-72" 
183-203 
72-8O" 
203-244 
80-96" 
Light brownish gray (2.5Y 6/2); clay 
loam; weak medium prismatic structure; 
hard; firm; slightly plastic; few fine 
yellowish brown (lOYR 5/8) and few fine 
black (lOYR 2/1) mottles; abrupt 
boundary 
Light olive brown (2.5Y 5/6); silt loam; 
massive; hard; friable; slightly sticky; 
abrupt boundary 
Grayish brown (2.5Y 5/2); silty clay 
loam; massive; firm; hard; sli^tly 
sticky; 10^ coarse reddish yellow (7.$YR 
6/8) mottles; common fine pores 
Profile 70 
Location: 
Natural drainage : 
Parent material: 
Slope: 
Depth 
Horizon cm. in. 
Alp 
(569) 
Bit 
(570) 
B2t 
(571) 
0-10 
0-4" 
10-23 
4-9" 
23-46" 
9-18" 
B3 46-81 
(572) 18-32" 
NEJ NE| Sec 16-T78N-R28W, Dallas County 
Moderately well drained 
Glacial till, Kansan age 
5%, convex, east 
Description 
Dark yellowish brown (lOYR 3/4); loam; 
moderate fine granular structure; 
slightly hard; friable; slightly sticky; 
abrupt boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; moderate fine suban^lar blocky 
structure; hard; firm; slightly plastic; 
clear boundary 
Dark yellowish brown (lOYR 4/4); clay; 
strong medium angular blocky structure; 
very hard; very firm; plastic; gradual 
boundary 
Yellowish brown (lOYR 5/4); clay loam; 
moderate medium angular blocky structure; 
hard; firm; slightly plastic; few fine 
yellowish red (5YR 4/6) mottles; gradual 
boundary 
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Profile 70 (continued) 
Cl 81-163 Brown (lOYR 5/3); loam; massive; hard; 
(573) 32-64" friable: slightly sticky; few coarse 
light brownish gray (lOYR 6/2) and few 
fine yellowish brown (lOYR 5/8) mot­
tles ; clear boundary 
IIC2 163-211 Gray (lOYR 5/1); silty clay loam; mas-
(574) 64-83" sive; hard; friable; slightly plastic; 
many coarse yellowish brown (lOYR 5/8) 
mottles; clear boundary 
IIC3 211-244 Grayish brown (lOYR 5/2); silty clay 
(575) 83-96" loam; massive; hard; friable; slightly 
plastic 
Profile 71 
Location; 
Natural drainage: 
Parent material: 
Slope; 
Depth 
Horizon cm, in. 
Alp 
(558) 
B1 
(559) 
B2t 
(560) 
B3 
(561) 
CI 
(562) 
0-10 
0-4" 
10-20 
4-8" 
20-48 
8-19" 
48-79 
I9-3I" 
79-147 
31-58" 
NEi NEi Sec 16, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
5^, convex; east 
Description 
Dark brown (lOYR 3/3); loam; weak fine 
platy structure; slightly hard; friable; 
slightly sticky; abrupt boundary 
Dark yellowish brown (lOYR 3/^)» clay 
loam; weak fine subangular blocky struc­
ture; hard; firm; slightly plastic; clear 
boundary 
Dark brown (lOYR 4/3); clay loam; moder­
ate firm angular blocky structure; hard; 
slightly plastic; gradual boundary 
Dark yellowish brown (lOYR 4/4); loam; 
moderate medium prismatic; and weak fine 
angular blocky structure; hard; friable; 
slightly sticky; gradual boundary 
Yellowish brown (lOYR 5/^); loam; weak 
medium prismatic structure; hard; fri­
able; slightly sticky; strongly effer­
vescent; abrupt boundary 
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Profile 71 (continued) 
IIC2 
(563) 
(564) 
(565) 
(566)  
(567) 
(568) 
147-185 
58-73" 
185-188 
73-74" 
188-191 
74-75" 
191-193 
75-76" 
193-234 
76-92" 
234-244 
92-96" 
Yellowish "brown (lOYR 5/^); very fine 
sandy loam; massive; slightly hard; very 
friable; nonsticky; weakly effervescent; 
abrupt boundary 
Yellowish brown (lOYR 5/^); loam; mas­
sive; hard; friable; slightly sticky; 
common medium grayish brown (lOYR 5/2) 
mottles; weakly effervescent; abrupt 
boundary 
Very pale brown (lOYR 7/3); fine sand; 
single grain; soft; very friable ; loose; 
abrupt boundary 
Brown (lOYR 4/3); fine loamy sand; mas­
sive; hard; friable; nonsticky; few fine 
yellowish brown (lOYR 5/6) and few fine 
gray (lOYR 5/1) mottles; abrupt boundary 
Gray (lOYR 5/1): silty clay loam; mas­
sive; hard; firm; slightly sticky; few 
medium yellowish brown (lOYR 5/8) mot­
tles; few small calcium carbonate concre­
tions; clear boundary 
Gray (lOYR 5/1): silty clay loam; mas­
sive; hard; friable; slightly sticky; 
many medium dark yellowish brown (lOYR 
4/4) mottles; few fine calcium carbonate 
concretions 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Profile 22 
NEi NEt Sec 16, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age; alluviun 
4^, concave, southeast 
Horizon 
Alp 
(5&6) 
Depth 
cm, in. 
0-13 
0-5" 
Description 
Very dark ^ayish brown (lOYR 3/2); 
loam; massive; hard; friable; slightly 
sticky: gray grainy coatings in frac­
tures and seams; abrupt boundary 
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Profile 72 (continued) 
Al2 13-23 Very dark brown (lOYR 2/2); loam; weak 
(547) 5-9" fine subangular blocky structure; hard; 
friable; slightly sticky; clear boundary 
B1 23-^1 Dark brown (lOYR 3/3); clay loam; moder-
(5^ 8) 9-16" ate fine subangular blocky structure; 
very hard; firm; slightly plastic; thin 
discontinuous clay skins; gradual 
boundary 
32t 41-66 Dark yellowish brown (lOYR 4/4); clay 
(5^9) 16-26" loam; strong fine angular blocky struc­
ture; very hard; very firm ; plastic; 
moderate continuous clay skins; gradual 
boundary 
B3 66-102 Yellowish brown (lOYR 5/4); clay loam; 
(550) 26-40" moderate medium prismatic; and weak 
medium angular blocky structure; hard; 
firm; slightly plastic; few fine yellow­
ish red (5YR 4/8) mottles; abrupt 
boundary 
IICl 102-122 Yellowish brown (lOYR 5/4); silt loam; 
(551) 40-48" massive; hard; friable ; slightly sticky; 
abrupt boundary 
IIC2 122-127 Yellowish brown (lOYR 5/4); silt loam; 
(552) 48-50" massive-single grain; slightly hard; 
very friable ; slightly sticky; thinly 
stratified fine sands and silt loam; 
abrupt boundary 
IIIC3 127-244 Gray (lOYR 5/1); light silty clay; 
(553) 50-96" massive; very hard; firm; plastic; 
placic horizon 1 cm thick at 206 cm 
depth 
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Profile 21 
Location; 
Natural drainage: 
Parent material: 
Slope : 
Depth 
Horizon cm. in. 
Al 
(576) 
A2 
(577) 
31 
(578) 
B2 
(579) 
B3 (580)  
IIB3 
(581) 
0-18 
0-7" 
18-41 
7-16" 
41-66 
16-26" 
66-94 
26-37" 
94-122 
37-48" 
122-140 
48-55" 
IICl 
(582) 
140-173 
55-68" 
NEi NE^ Sec l6, T78N-R28V7, Dallas County 
Well drained 
Glacial till, Kansan age 
k-% concave, southeast 
Description 
Very dark brown (lOYR 2/2); loam; weak 
fine granular structure; hard; firm; 
slightly sticky; clear boundary 
Very dark grayish brown (lOYR 3/2); 
loam; weak fine granular structure; 
slightly hard; friable; slightly sticky; 
grainy gray coatings on ped surfaces; 
clear boundary 
Dark yellowish brown (lOYR 3/^): clay 
loam; moderate fine subangular blocky 
structure; hard; firm; slightly plastic; 
continuous gray grainy coatings on peds; 
gradual boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; moderate fine angular blocky 
structure; hard; firm; slightly plastic; 
thin continuous clay skins; gradual 
boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; weak medium prismatic and moderate 
angular blocky structure; hard; firm; 
plastic; abrupt boundary 
Brown (lOYR 4/3); silty clay loam; weak 
medium prismatic and moderate medium 
angular blocky structure; hard; firm; 
slightly plastic; few common yellowish 
brown (lOYR 5/8) mottles; gradual 
boundary 
Gray (lOYR 5/1); silty clay loam; weak 
medium prismatic structure; hard; fri­
able; slightly plastic; fine common 
yellowish brown (lOYR 5/8) mottles in 
horizontal seams; clear boundary 
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Profile 73 (continued) 
IIC2 
(583) 
IIC3 
(584) 
173-188 Gray (lOYR 5/1); silty clay loam; mas-
68-74" sive; hard; friable; slightly plastic ; 
many coarse yellowish red (5YR 4/8) 
mottles; clear boundary 
188-244 Gray (lOYR 5/1): silty clay loam; mas-
74-96" sive; hard; friable; slightly plastic; 
many fine yellowish brown (lOYR 5/8) 
mottles in horizontal seams 
iiocation: 
Natural drainage 
Parent material: 
Sloue; 
Horizon 
A1 
(222)  
AG 
(223) 
IIA1 
(224) 
IIBl 
(225) 
IIB21t (226) 
IIB22t 
(227) 
Depth 
cm, in. 
0-18 
0-7" 
18-61 
7-24" 
61-79 
24-31" 
79-102 
31-40" 
102-135 
40-53" 
135-163 
53-64" 
Profile 76 
NEl NEt Sec I6, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
5%, convex; south 
Description 
Very dark gray (lOYR 3/1); loam; moder­
ate fine granular structure; slightly 
hard; friable ; nonsticky; abrupt boundary 
Very dark gray (lOYR 3/1); loam; weak 
fine granular structure; slightly hard; 
friable; nonsticky; thinly stratified; 
abrupt boundary 
Very dark brown (lOYR 2/2); loam; strong 
fine granular structure; friable ; slight­
ly sticky; slightly hard; gradual 
boundary 
Very dark brown (lOYR 2/2); clay loam; 
strong fine subangular blocky structure; 
hard; firm; slightly plastic; weak dis­
continuous clay skins; clear boundary 
Very dark brown (lOYR 2/2); clay loam; 
strong fine subangular blocky structure ; 
hard; firm; slightly plastic; continuous 
clay skins; gradual boundary 
Dark brown (lOYR 3/3); clay loam; strong 
medium blocky structure; hard; firm; 
slightly plastic; continuous clay skins; 
gradual boundary 
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Profile 76 (continued) 
IIB3 163-203 Dark brown (lOYR 3/3); clay loam; strong 
(228) 64-80" medium angular blocky structure; and 
strong medium prismatic structure; hard; 
firm; slightly sticky; clay skins and 
organic staining on peds; gradual 
boundary 
IICl 203-274 Dark yellowish brown (lOYR 4/4); loam; 
(229) 80-108" weak medium prismatic structure; hard; 
firm; slightly sticky; large stone at 
229 cm; gradual boundary 
IIC2 274-305 Dark yellowish brown (lOYR 4/4); loam; 
(230) 108-120" massive; hard; friable; sli^tly plas­
tic; organic staining in root channels; 
common coarse yellowish brown (lOYR 
5/8) mottles; abrupt boundary 
IIC3 305-320 Dark yellowish brown (lOYR 4/4); silty 
(231) 120-126" clay loam; massive; hard; friable; 
slightly sticky; organic stains in root 
channels; abrupt boundary 
IIC4 320-351 Dark yellowish brown (lOYR 4/4); loam; 
(232) 126-138" massive; hard; friable; slightly sticky; 
organic stains in root channels; abrupt 
boundary 
IIC5 351-356 Dark brown (lOYR 3/3); sandy loam; mas-
(233) 138-140" sive; slightly hard; friable; slightly 
sticky; abrupt boundary 
(234) 356-406 Dark yellowish brown (lOYR 4/4); clay 
140-160" loam; massive ; very hard; firm; slightly 
plastic; abrupt boundary 
(235) 406-411 Dark brown (lOYR 3/3); gravelly sandy 
160-162" loam; massive; hard; friable; slightly 
sticky; abrupt boundary 
(236) 411-488 Dark yellowish brown (lOYR 4/4); gritty 
162-192" silty clay loam; massive; hard; friable; 
slightly sticky; 20^ light gray (lOYR 
6/1), few fine black (N 2/0) and few fine 
yellowish brown (lOYR 5/8) mottles; 
thinly laminar ; sand lense 472 cm; 
abrupt boundary 
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Profile 76 (continued) 
(237) 488-533 Yellowish brown (lOYR 5/6); gritty silty 
I92-2IO" clay loam; massive; friable; hard; 
slightly sticky; 40^ gray (lOYR Vl) 
mottles; and few fine black (N 2/0) 
stains in seams; abrupt boundary 
(238) 533-610 Gray (lOYR 5/1); gritty silty clay loam; 
210-240" weak fine platy structure; hard; friable; 
slightly sticky; Sfo fine yellowish brown 
(lOYR 5/8) mottles; strongly efferves­
cent; abrupt boundary 
6IO-615 Yellowish brown (lOYR 5/8); sandy loam; 
240-242" massive; hard; friable; slightly sticky; 
strongly effervescent; abrupt boundary 
(239) 615-655 Light gray (lOYR 6/1); loam; massive; 
242-258" hard; friable ; slightly sticky; yellow­
ish brown (lOYR 5/8) and black (5YR 
2/1) mottles in rhizospheres; strongly 
effervescent; sand lenses common through­
out horizon; abrupt boundary 
655-658 Yellowish brown (lOYR 5/6); thinly 
258-259" laminar cemented placic horizon; abrupt 
boundary 
(240) 658-665 Yellowish brown (lOYR 5/4); medium sand; 
259-262" single grain; loose; very friable; soft; 
strongly effervescent; few fine gravels; 
abrupt boundary 
(241) 665-739 Marbled with light grayish brown (lOYR 
262-29I" 6/2); gray (lOYR 5/1) a^d dark gray (N 
4/0); sandy loam; massive; hard; fri­
able; slightly sticky; strongly effer­
vescent; abrupt boundary 
(242) 739-747 Dark gray (N 4/0); medium sand; single 
291-294" grain; soft; loose; nonsticky; strongly 
effervescent; abrupt boundary 
(243) 747-792 Dark gray (N 4/0); gritty silty clay 
294-312" loam; massive; hard; friable; slightly 
sticky; strongly effervescent; gradual 
boundary 
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Profile 76 (continued) 
(244) 792-805 Dark Gray (lOYR 4/1); gritty silty clay 
312-317" loam; massive; hard; friable; slightly 
sticky; 20fo fine yellowish brown (lOYR 
5/6) mottles; strongly effervescent; 
clear boundary 
(245) 8O5-8I5 Dark gray (N 4/0) gritty loam; massive; 
317-32I" hard; friable; slightly sticky; few fine 
black (N 2/0) mottles; abrupt boundary 
(246 815-828 Dark gray (N 4/0); medium sand; single 
321-326" grain; soft; loose; nonsticky; abrupt 
boundary 
(246) 828-838 Dark gray (N 4/0); loam; massive; hard; 
326-33O" friable; nonsticky; 10% fine black (N 
2/0) mottles; strongly effervescent; 
abrupt boundary 
838-850+ Medium sand 
330-334"+ 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
A1 
A3 
B1 
0-13 
0-5" 
13-23 
5-9" 
23-36 
9-14" 
Profile 21 
NEi NEi Sec 16, T78N-R28W, Dallas County 
Well drained 
Loess 
3^, convex, southwest 
Description 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; moderate fine granular 
structure; slightly hard; friable; 
slightly sticky; gradual boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; moderate fine blocky 
structure; hard; friable ; slightly 
sticky; gradual boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; strong fine blocky structure ; 
hard; firm; slightly plastic; gradual 
boundary 
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Profile 77 (continued) 
B21t 36-61 Yellowish brown (lOYR 5/4); silty clay 
14-24" loam; strong fine subangular blocky and 
moderate medium angular blocky structure; 
hard; firm; slightly plastic; some medi­
um and coarse sand; thin discontinuous 
clay skins; gradual boundary 
B22t 6I-8I Yellowish brown (lOYR 5/4); silty clay 
24-32" loam; strong medium angular blocky 
structure; very hard; firm; slightly 
plastic; some crotovinas; few 4 mm pedo-
tubules; few fine gravels and coarse 
sand grains; gradual boundary 
B3 81-112 Yellowish brown (lOYR 5/4); silty clay 
32-44" loam; strong medium angular blocky and 
strong medium prismatic structure; hard; 
friable; slightly sticky; few fine fer­
ruginous pedotubules; gradual boundary 
CI 112-142 Brown (lOYR 5/3); silty clay loam; weak 
44-56" medium angular blocky structure; hard; 
friable; slightly sticky; 40^ fine 
yellowish brown (lOYR 5/8) mottles; 
gradual boundary 
C2 142-251 Grayish brown (2.5Y 5/2); clay loam; 
56-99" massive; very hard; firm; sticky; 20% 
fine brownish yellow (lOYR 5/8) mottles; 
fine reddish brown (5YR 4/4) in seams; 
strongly effervescent; gradual boundary 
C3 251-305 Pale red (2.5YR 6/2); clay loam; massive; 
99-120" hard; friable; slightly sticky; 10% fine 
brownish yellow (lOYR 6/8) mottles; 
reddish brown(5YR 4/4) in seams; strong­
ly effervescent 
305-363 Pale red (2.5YR 6/2); loam; massive; 
120-143" hard; friable; slightly sticky; 10% fine 
red (2.5YR 5/6) mottles; strongly 
effervescent 
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Profile 80 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Hori20n cm, in. 
A1 
CI 
C2 
11 Alb 
11 Bib 
0-25 
0-10" 
25-99 
10-39' 
99-122 
39-48" 
122-155 
48-61" 
155-170 
61-67" 
IIB21tb 170-196 
67-77" 
SV/| mi Sec 15. T78N-R28W, Dallas County 
Well drained 
Alluvium 
3^, concave; south 
Description 
Very dark grayish brown (lOYR 3/2); 
medium sandy loam; weak medium subangu­
lar blocky structure; hard; very friable; 
nonsticky; abrupt boundary 
Very dark grayish brown (lOYR 3/2); loamy 
medium sand; single grain; loose; very 
friable; nonsticky; few medium gravels; 
clear boundary 
Dark brown (lOYR 3/3); medium sandy 
loam; single grain; friable; slightly 
sticky; few medium and fine gravels; 
abrupt boundary 
Black (lOYR 2/1); loam; weak fine granu­
lar structure; hard; friable; slightly 
sticky; gradual boundary 
Very dark grayish brown (lOYR 3/2); 
heavy loam; weak medium subangular blocky 
structure"; hard; friable; slightly 
sticky; gradual boundary 
Very dark grayish brown (lOYR 3/2); clay 
loam; weak medium subangular blocky 
structure; very hard; firm; slightly 
sticky; few medium and fine gravels; 
gradual boundary 
II322tb 196-216 
77-85" 
Very dark grayish brown (lOYR 3/2); heavy 
loam; weak medium subangular blocky 
structure; very hard; firm; slightly 
sticky; few medium and fine gravels; 
gradual boundary 
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Profile 80 (continued) 
IIB3b 216-249 Dark brown (lOYR 3/3) ped interiors; 
85-98" very dark grayish brown (lOYR 3/2) ped 
exteriors; heavy loam; weak medium sub-
angular blocky structure; hard; friable; 
slightly sticky; few fine and medium 
gravels; clear boundary 
IIIAlb 249-292 Dark brown (lOYR 3/3) ped interiors; 
98-115" very dark grayish brown (lOYR 3/2) ped 
exteriors; clay loam; weak medium sub-
angular blocky structure and strong 
medium prismatic structure; hard; fri­
able; slightly sticky; few fine carbon 
flecks ; gradual boundary 
Dark brown (lOYR 3/3); loam; massive; 
hard; firm; sticky; few fine gr^ (lOYR 
5/1) mottles in rhizosphere; brittle; 
clear boundary 
IIIB2b 3^3-366 Dark grayish brown (lOYR 4/2); clay 
135-144" loam; massive; hard; firm; sticky; few 
fine ferruginous concretions; fine com­
mon gray (lOYR 5/1) mottles; abrupt 
boundary 
IIIBlxb 292-343 
115-135" 
366-+ 
144-"+ 
Interbedded sandstones and shales 
Profile 81 
Location; 
Natural drainage: 
Parent material: 
Slope : 
Depth 
Horizon cm, in. 
A1 
A2 
0-30 
0-12" 
30-33 
12-13" 
SW| mi Sec 15, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Zfc, concave, south 
Description 
Very dark grayish brown (lOYR 3/2); 
medium loamy sand; weak fine subangular 
blocky structure; slightly hard; fri­
able; nonsticky; abrupt boundary 
Grayish brown (lOYR 5/2); medium sand; 
single grain; loose; very friable; non-
sticky; abrupt boundary 
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Profile 81 (continued) 
Cl 
02 
IIAlb 
IIB3b 
IIIAlb 
33-97 
13-38" 
97-112 
38-44" 
112-163 
44-64" 
IIBlb 163-224 
64-88" 
IIB2b 224-267 
88-105" 
267-315 
105-124" 
315-340 
124-134" 
IlIClb 340-432 
I34-I7O" 
R 432-+ 
170-"+ 
Very dark grayish brown (lOYR 3/2); 
loamy medium sand; single grain; loose; 
very friable; nonsticky; clear boundary 
Very dark brown (lOYR 2/2); medium sandy 
loam; weak fine subangular blocky struc­
ture; hard; friable; nonsticky; abrupt 
boundary 
Black (lOYR 2/1); clay loam; moderate 
fine subangular blocky structure; hard; 
friable; slightly sticky; gradual 
boundary 
Very dark brown (lOYR 2/2); light clay 
loam; moderate fine subangular blocky 
structure; hard; firm; slightly sticky; 
gradual boundary 
Dark grayish brown (lOYR 4/2); light clay 
loam; moderate fine subangular blocky 
structure; hard; firm; slightly plas­
tic ; gradual boundary 
Dark grayish brown (lOYR 4/2); loam; 
weak medium prismatic structure; hard; 
friable; slightly sticky; clear boundary 
Dusky red (2.5YR 3/2); clay loam; strong 
fine subangular blocky structure; hard; 
firm; slightly plastic; few medium gray­
ish brown (lOYR 5/2) mottles; numerous 
carbon flecks; clear boundary 
Grayish brown (lOYR 5/2); sandy clay 
loam; massive; hard; firm; slightly 
sticky; few rounded pebbles present; 
abrupt boundary 
Interbedded sandstones and shales 
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Profile 82 
Location: 
Natural drainage; 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
Al 
Cl 
C2 
C3 
04 
IIA3b 
IIBlb 
0-56 
0-22" 
56-76 
22-3O" 
76-84 
30-33" 
84-86 
33-34" 
86-104 
34-41" 
IIAlb 104-124 
41-49" 
124-185 
49-73" 
185-244 
73-96" 
SVi ml Sec 15, T78N-R28W, Dallas County 
Well drained 
Alluvium 
2^, concaves south 
Description 
Very dark brown (lOYR 2/2); loam; weak 
fine granular structure; slightly hard; 
friable; slightly sticky; few rounded 
pebbles; clear boundary 
Very dark brown (lOYR 2/2); fine sandy 
loam; massive; friable; slightly hard; 
slightly sticky; few rounded pebbles; 
abrupt boundary 
Very dark brown (lOYR 2/2); loam; mod­
erate fine platy structure; hard; fri­
able; slightly sticky; abrupt boundary 
Very dark brown (lOYR 2/2); loamy coarse 
sand; single grain; slightly hard; very 
friable; nonsticky; abrupt boundary 
Very dark brown (lOYR 2/2); loam; weak 
medium subangular blocky structure; 
hard; friable ; slightly sticky; few 
rounded pebbles; clear boundary 
Very dark gray (lOYR 3/1); silty clay 
loam; moderate fine subangular blocky 
structure; hard; friable; slightly 
sticky; gradual boundary 
Very dark gray (lOYR 3/1); silty clay 
loam; strong fine subangular blocky 
structure; hard; firm; slightly sticky; 
gradual boundary 
Very dark grayish brown (lOYR 3/2); silty 
clay loam; moderate fine subangular 
blocky and moderate fine prismatic 
structure; hard; firm; slightly plastic; 
common fine brown (lOYR 4/3) mottles; 
gradual boundary 
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Profile 82 (continued) 
IIB2b 
IIIBsg 
244-343 
96-135" 
343-384 
135 ' 151' 
384-+ 
151-+" 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; moderate medium pris­
matic and strong medium subangular 
blocky structure; hard; firm; slightly 
sticky; common fine dark gray (lOYR 5/1) 
mottles; gradual boundary 
Dark gray (lOYR 4/1); loam; weak medium 
subangular blocky structure; hard; firm; 
slightly sticky; common fine dark yel­
lowish brown (lOYR 4/4) mottles; abrupt 
boundary 
Interbedded sandstones and shales 
Pro fi le §2 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
All 
A12 
A3 
B2 
0-76 
O-3O" 
76-122 
30-48" 
122-150 
48-59" 
150-I83 
59-72" 
SWi ml Sec 15, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level floodplain 
Description 
Black (lOYR 2/1); loam; moderate fine 
subangular blocky structure; slightly 
hard; friable; slightly sticky; abrupt 
boundary 
Black (lOYR 2/1); silty clay loam; mod­
erate fine subangular blocky structure; 
slightly hard; friable; slightly sticky; 
gradual boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; moderate fine subangular blocky 
structure; slightly hard; friable; 
slightly sticky; clear boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; strong fine angular blocky struc­
ture; hard; friable; slightly sticky; 
common fine pores; gradual boundary 
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Profile 83 (continued) 
B3 
Cl 
C2 
C3g 
183-218 Dark brown (lOYR 3/3); silty clay loam; 
72-86" moderate fine angular blocky structure; 
hard; firm; slightly sticky; gradual 
boundary 
218-259 Very dark grayish brown (lOYR 3/2); 
86-102" loam; weak fine angular blocky struc­
ture; hard; friable; slightly sticky; 
abrupt boundary 
259-320 Dark grayish brown (lOYR 4/2); loamy 
102-126" fine sand; massive; slightly hard; fri­
able; nonsticky; abrupt boundary; water 
table at 262 cm 
320-361 Dark gray (N 4/0); fine sandy loam; 
126-142" massive; hard; friable; slightly sticky; 
many fine dark yellowish brown (lOYR 
4/4) mottles; abrupt boundary 
361-457 Light brownish gray (lOYR 6/2); medium 
142-180" and fine sands, single grain; loose; 
soft; nonsticky; common medium yellow­
ish brown (lOYR 5/4) mottles 
457-500+ Dark gray (N 4/0); fine and medium sandy 
180-197+" loam; mottled with light gray (lOYR 6/1), 
dark yellowish brown (lOYR 3/^); and 
light reddish brown (5YR 6/4); very 
dense; common rounded pebbles 
Location: 
Natural drainage: 
Parent material; 
Slope ; 
Horizon 
A1 
A12 
Depth 
cm, in. 
0-23 
0-9" 
23-36 
9-14" 
Profile 84 
SWi NWi Sec 15, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level floodplain 
Description 
Very dark gray (lOYR 3/1); silty clay; 
strong fine suban^lar blocky structure; 
hard; firm; plastic; clear boundary 
Very dark gr^ (lOYR 3/1); fine sandy 
loam; weak fine subangular blocky struc­
ture; slightly hard; friable; slightly 
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Profile 84 (continued) 
sticky; clear boundary 
AI3 36-84 Very dark gray (lOYR 3/1); loam; weak 
1^-33" fine subangular "blocky structure; hard; 
friable; slightly sticky; gradual 
boundary 
CI 84-168 Very dark grayish brown (lOYR 3/2); clay 
33-66" loam; moderate fine subangular blocky 
structure; hard; firm; slightly sticky; 
diffuse boundary 
C2 168-292" Dark gray (lOYR 4/1); clay loam; weak 
66-115" fine an^lar blocky and moderate fine 
prismatic structure; hard; friable; 
slightly sticky; water table at 284 cm; 
abrupt boundary 
C3 292-345 Dark grayish brown (lOYR 4/2); loamy 
115-136" fine sand; massive; slightly hard; very 
friable; nonsticky; clear boundary 
345-366 Dark gray (lOYR 4/1); fine sandy loam; 
136-144" massive; slightly hard; friable ; slightly 
sticky; common medium dark yellowish 
brown (lOYR 4/4) mottles; clear boundary 
366-457 Dark gray (lOYR 4/1); sand; single grain; 
144-180" loose; soft; nonsticky; common coarse 
dark yellowish brown (lOYR 3/4) mottles 
457-+ Stratified sandy gravels and clay loam; 
180-+" little penetration into this layer with 
either probe or auger 
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Profile 85 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
A1 0-23 
0-9" 
23-30 
9-12" 
30-36 
12-14" 
36-56 
14-22' 
56-99 
22-39" 
99-104 
39-41" 
104-135 
41-53" 
135-201 
53-79" 
SWi mi Sec 15, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level floodplain 
Description 
Dark gray (lOYR 4/1); silt loam; strong 
fine granular structure; slightly hard; 
friable; slightly sticky; some fine and 
very fine sand in seams ; abrupt boundary 
Grayish brown (lOYR 5/2); silt loam; 
weak medium angular blocky structure; 
slightly hard; friable; nonsticky; 
abrupt boundary 
Dark grayish brown (lOYR 4/2); silty 
clay loam; moderate medium angular blocky 
structure; hard; firm; slightly sticky; 
clear boundary 
Very dark gray (lOYR 3/1); silty clay 
loam; strong fine subangular blocky 
structure; hard; firm; slightly plastic; 
pale brown (lOYR 6/3) coatings on peds; 
clear boundary 
Black (lOYR 2/1); silty clay loam; 
strong fine subangular blocky structure; 
hard; firm; slightly plastic; clear 
boundary 
Very dark grayish brown (lOYR 3/2); 
loam; moderate fine subangular blocky 
structure; slightly hard; very friable; 
slightly sticky; clear boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; moderate fine subangu­
lar blocky structure; hard; friable ; 
slightly sticky; gradual boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; strong fine subangular blocky 
structure; hard; friable; slightly 
sticky; gradual boundary 
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Profile 85 (continued) 
201-244 Very dark grayish brown (lOYR 3/2); 
79-96" silty clay loam; moderate fine sutiangular 
blocky and strong medium prismatic struc­
ture; hard; friable; slightly sticky; 
gradual boundary 
244-307 Dark gray (lOYR 4/1); silty clay loma; 
96-I2I" moderate fine subangular blocky struc­
ture; hard; firm; slightly plastic; few 
fine dark yellowish brown (lOYR 4/4) 
mottles; abrupt boundary 
307-310 Grayish brown (lOYR 5/2); silt loam; 
121-122" strong fine angular blocky structure; 
slightly hard; friable ; slightly sticky ; 
abrupt boundary 
310-356 Dark gray (ICYR 4/1); silty clay loam; 
122-140" moderate fine angular blocky and mod­
erate medium prismatic structure; hard; 
friable; slightly sticky; common fine 
yellowish brown (lOYR 5/^) mottles; 
water table at 3^5 cm; gradual boundary 
356-396 Dark gray (lOYR 4/1); loam; massive; 
140-156" hard; friable; sticky; many medium dark 
yellowish brown (lOYR 4/4) mottles; 
clear boundary 
396-411 Dark gray (lOYR 4/1); fine sandy loam; 
156-162" massive; hard; friable ; sticky; few 
medium dark yellowish brown (lOYR 4/4) 
mottles; few fine ferro-manganese shot; 
clear boundary 
411-450 Gray (lOYR 5/1); loamy fine sand; sin^e 
162-177" grain; slightly hard; slightly sticky; 
very friable ; common medium dark yellow­
ish brown (lOYR 4/4) mottles; clear 
boundary 
450-488 Dark gray (lOYR 4/1); loamy fine sand; 
177-192" single grain; slightly hard; very fri­
able; slightly sticky; common medium 
brown (lOYR 5/3) mottles; thinly 
laminated 
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Profile 86 
Location: 
Natural drainage; 
Parent material: 
Slope: 
Horizon 
Depth 
cm, in. 
0-15 
0-6"  
15-69 
6-27" 
69-152 
27-60" 
152-226 
60-89" 
226-279 
89-IIO" 
279-333 
110-131' 
333-335 
131-132" 
SW^ NW| Sec 15. T78N-R28W, Dallas County 
Moderately well drained 
Alluvium 
Nearly level floodplain 
Description 
Very dark gray (lOYR 3/1); silty clay 
loam; strong fine subangular blocky 
structure; slightly hard; firm; slightly 
plastic ; clear boundary 
Black (lOYR 2/1); silty clay loam; weak 
fine subangular blocky structure; hard; 
friable; slightly sticky; gradual 
boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; weak fine subangular blocky struc­
ture; hard; friable ; slightly sticky; 
gradual boundary 
Very dark gray (lOYR 3/1); silty clay 
loam; moderate fine subangular blocky 
structure; slightly hard; friable; 
slightly sticky; clear boundary 
Black (lOYR 2/1); silty clay loam; 
weak fine subangular blocky structure; 
hard; friable; slightly sticky; common 
medium very dark gray (lOYR 3/1) and 
common fine very dark grayish brown 
(lOYR 3/2) mottles; gradual boundary' 
Dark gray (lOYR 4/1); silty clay loam; 
moderate fine angular "blocky structure; 
slightly hard; friable ; slightly sticky; 
common fine dark yellowish brown (lOYR 
4/4) mottles; abrupt boundary 
Dark gray (lOYR 4/1); silty clay loam; 
moderate fine platy structure; hard; 
friable; slightly sticky; common fine 
dark yellowish brown (lOYR 4/4) mottles; 
abrupt boundary 
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Profile 86 (continued) 
335-^19 Fine and medium sands; single grain; 
132-165" loose; soft; nonsticky; abrupt boundary 
419-427 Dark gray (lOYR 4/1); stratified sands 
165-168" and clays; mottles with dark yellowish 
brown (lOYR 4/4) and grayish brown (lOYR 
5/2); abrupt boundary 
427-+ Dark gray (lOYR 4/1); stratified fine 
I68-+" and medium sands; single grained; 
common coarse dark yellowish brown 
(lOYR 4/4) mottles 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Horizon 
All 
(803) 
AI3 
(805) 
CI 
(806)  
Depth 
cm, in. 
0-28 
0-11" 
A12 28-36 
(804) 11-14' 
36-64 
14-25' 
64-102 
25-40" 
C2 102-152 
(807) 40-60" 
Profile 8% 
SWi NWi Sec 15. T78N-R28W, Dallas County 
Moderately well drained 
Alluvium 
Nearly level floodplain 
Description 
Very dark brown (lOYR 2/2); loam; weak 
fine subangular blocky structure; 
slightly hard; friable; slightly sticky; 
abrupt boundary 
Very dark gray (lOYR 3/1): loam; weak 
fine subangular blocky structure; hard; 
friable; slightly sticky; abrupt 
boundary 
Very dark gray (lOYR 3/1); light clay 
loam; moderate fine subangular blocky 
structure; hard; friable; nonsticky; 
abrupt boundary 
Very dark grayish brown (lOYR 3/2); 
light clay loam; moderate fine subangular 
blocky structure; hard; friable; slightly 
sticky; gradual boundary 
Very dark grayish brown (lOYR 3/2); light 
clay loam; moderate fine subangular 
blocky structure; slightly hard; fri­
able; slightly plastic; gradual boundary 
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Profile 87 (continued) 
C3 152-196 Very dark grayish brown (lOYR 3/2); 
(808) 60-77" light clay loam; moderate fine subangu­
lar blocky structure; hard; firm; 
slightly plastic; clear boundary 
C4 196-244 Dark gray (lOYR 4/1); clay loam; strong 
(809) 77-96" fine subangular blocky structure; hard; 
firm; slightly plastic; abrupt boundary 
C5 244-251 Dark gray (lOYR 4/1); loam; weak fine 
(810) 96-99" subangular blocky structure; slightly 
hard; friable ; nonsticky; abrupt boundary 
IIAl 251-264 Dark gray (lOYR 4/1); silty clay loam; 
(811) 99-104" strong fine subangular blocky structure; 
slightly hard; friable; slightly sticky; 
few medium dark grayish brown (lOYR 4/2) 
mottles; clear boundary 
IIBl 264-305 Very dark grayish brown (lOYR 3/2); silty 
(812) 104-120" clay loam; strong medium prismatic 
structure; hard; friable; slightly 
sticky; gradual boundary 
II32 305-328 Dark gray (lOYR 4/1); silty clay; strong 
(813) 120-129" fine angular blocky structure; very hard; 
very firm; plastic; few fine grayish 
brown (lOYR 5/2) mottles; clear boundary; 
water table at 305 cm 
IIB3I 328-345 Dark gray (lOYR 4/1); silty clay loam; 
(814) 129-136" weak fine angular blocky structure; 
hard; firm; slightly plastic; fine com­
mon dark yellowish brown (lOYR 4/4) 
mottles; abrupt boundary 
IIB23 345-381 Dark gray (lOYR 4/1); heavy silty clay 
(815) I36-I5O" loam; massive; hard; friable ; slightly 
sticky; common medium dark yellowish 
brown (lOYR 4/4) mottles; abrupt boundary 
IICl 381-384 Dark grayish brown (lOYR 4/2); fine sand; 
(817) I50-I5I" single grain; soft; loose; nonsticky; 
abrupt boundary 
(818) 384-406 Dark gray (N 4/0); silty clay loam; mas-
I5I-I6O" sive; hard; friable; slightly sticky; 
few fine ferruginous concretions; common 
coarse dark reddish brown (5YR 3/^) 
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Profile 87 (continued) 
mottles; abrupt boundary 
(819) 406-445 Grayish brown (lOYR 4/2); medium sand; 
160-175" single grain; soft; loose; nonsticky; 
many coarse dark yellowish brown (lOYR 
3/4) mottles; wood fragment 432-442 cm; 
abrupt boundary 
(820) 445-625 Brown (lOYR 4/3); stratified coarse 
175-246" sands and gravels with occasional lenses 
of clay loam; single grain; soft; loose; 
nonsticky; abrupt boundary 
(821) 625-627 Blueish gray (5B 5/1); clay; only a 
246-247" small quantity of this material was re­
covered on the end of auger 
Profile 88 
Location: 
Natural drainage: 
Parent material; 
Slope: 
SE-Ï KWt Sec 15, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level floodplain 
Hori zon 
All 
A12 
AI3 
IIA1 
Depth 
cm, in. 
0-5 
0-2" 
5-8 
2-3" 
8-46 
3-18' 
46-279 
18-110" 
Descripti on 
Very dark brown (lOYR 2/2); silty clay 
loam; strong fine subangular blocky 
structure; hard; firm; slightly plastic; 
abrupt boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; strong fine platy structure; 
hard; friable; slightly plastic; abrupt 
boundary 
Very dark gray (lOYR 3/1); loam; moder­
ate fine subangular blocky structure; 
slightly hard; friable; slightly sticky; 
mixed thinly laminated silts and sands ; 
clear boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; moderate fine subangu­
lar blocky structure; hard; firm; 
slightly plastic; gradual boundary 
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Profile 88 (continued) 
279-318 Dark gray (lOYR 4/1); silty clay loam; 
110-125" weak fine subangular blocky structure; 
hard; friable; slightly sticky; few 
medium dark yellowish brown (lOYR 4/4) 
mottles; few 2-3 mm ferruginous pedo-
tubules; gradual boundary; water table 
at 292 cm 
318-343 Dark gray (lOYR 4/1); silty clay loam; 
125-135" massive; hard; friable; sticky; common 
medium dark yellowish brown (lOYR 4/4) 
mottles; few 2-3 mm ferruginous pedo-
tubules; abrupt boundary 
343-366 Dark grayish brown (lOYR 4/2); sand; 
135-144" common medium dark yellowish brown 
(lOYR 4/4) mottles 
Penetration to depth of 452 cm, no material re­
covered below 366 cm 
Profile 89 
Location; 
Natural drainage: 
larent materials 
Slope: 
SW| Sec 15, T78N-R28W, Dallas Count} 
Hor i zon  
Alp 
A12 
AI3 
Depth 
cm, in. 
0-8 
0-3" 
8-48 
3-19' 
48-102 
19-40" 
Well drained 
Alluvium 
Nearly level floodplain 
Description 
Very dark gray (lOYR 3/1); silty clay 
loam; strong fine subangular blocky 
structure; hard; firm; plastic; abrupt 
boundary 
Very dark brown (lOYR 2/2); loam; weak 
fine subangular blocky structure; slight­
ly hard; friable; slightly sticky; in-
terbedded silts and sands; abrupt 
boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; weak fine subangular blocky struc­
ture; hard; friable; slightly sticky; 
gradual boundary 
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Profile 89 (continued) 
Cl 102-183 Very dark grayish brown (lOYR 3/2); 
40-72" silty clay loam; weak fine subangular 
blocky structure; hard; friable; 
slightly sticky; gradual boundary 
C2 183-239 Dark brown (lOYR 3/3); loam; weak fine 
72-94" subangular blocky structure; slightly 
hard; friable; slightly sticky; gradual 
boundary 
C3 239-251 Dark gray (lOYR 4/1); silty clay loam; 
94-99" moderate fine angular blocky structure; 
hard; firm ; slightly plastic; common 
fine dark yellowish brown (lOYR 4/4) 
mottles; abrupt boundary 
C4 251-264 Dark gray (N 4/0); silty clay loam; 
99-104" strong fine subangular blocky structure; 
hard; friable; slightly sticky; abrupt 
boundary 
C5 264-274 Dark brown (lOYR 3/3); fine sandy loam; 
104-108" strong fine subangular blocky structure; 
hard; friable; slightly sticky; abrupt 
boundary 
C6 274-295 Dark gray (lOYR 4/1); silty clay loam; 
108-116" strong fine subangular blocky structure; 
hard; friable; slightly sticky; common 
fine dark yellowish brown (lOYR 4/4) 
mottles; abrupt boundary 
07 295-333 Marbled with very dark grayish brown 
II6-I3I" (lOYR 3/2) and dark gray (lOYR 4/1) 
stratified silts and sands; common fine 
dark yellowish brown (lOYR 4/4) mot­
tles; water table at 312 cm 
333-+ Dark brown (lOYR 3/3); sand 
I3I-+" 
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Profile 90 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Ho ri zon cm, in. 
All 
A12 
AI3 
CI 
C2 
C3 
C4 
C5 
0-15 
0 - 6 "  
15-33 
6-13" 
33-66 
13-26" 
66-122 
26-48" 
122-175 
48-69" 
175-218 
69-86" 
2I8-239 
86-94" 
239-264 
94-104" 
SW| NWi Sec 15, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level floodplain 
Descripti on 
Very dark gray (lOYR 3/1); silty clay; 
strong fine subangular blocky structure; 
hard; firm; slightly plastic; abrupt 
boundary 
Very dark brown (lOYR 2/2); clay loam; 
moderate fine subangular blocky struc­
ture; hard; friable; slightly plastic; 
abrupt boundary 
Very dark gr^ (lOYR 3/1); silty clay 
loam; weak fine subangular blocky struc­
ture; hard; friable; sli^tly plastic; 
gradual boundary 
Very dark gray (lOYR 3/1); silty clay 
loam; moderate fine subangular blocky 
structure; hard; friable; slightly 
sticky; gradual boundary 
Very dark grayish brown (lOYR 3/2); silty 
clay loam; moderate fine subangular 
blocky and moderate medium prismatic 
structure; hard; firm; slightly plastic; 
clear boundary 
Very dark grayish brown (lOYR 3/2); fine 
sandy loam; weak fine angular blocky and 
weak medium prismatic structure; slight­
ly hard; friable; slightly sticky; 
gradual boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; strong fine subangular 
blocky structure; hard; friable ; slight­
ly sticky; clear boundary 
Dark gray (lOYR 4/1); silty clay loam; 
strong fine subangular blocky structure; 
hard; firm; slightly sticky; common fine 
dark yellowish brown (lOYR 4/4) mottles 
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Profile 91 
Location: 
Natural drainage; 
Parent material: 
Slope : 
Depth 
Ho ri zon cm, in. 
Alp 
A12 
CI 
C2 
C3 
IIAl 
IICl 
IIC2 
0-18 
0-7" 
18-36 
7-14" 
36-41 
14-16" 
41-76 
I6-3O" 
76-86 
30-34" 
86-147 
34-58" 
147-191 
58-75" 
191-211 
75-83" 
211-244 
83-96" 
SWi NWi Sec 15. T78N-R28W, Dallas County 
Moderately well drained 
Alluvium 
Nearly level floodplain 
Description 
Black (lOYR 2/1); silty clay; strong 
fine subangular blocky structure; hard; 
firm; plastic; abrupt boundary 
Very dark brown (lOYR 2/2); loam; medium 
fine subangular blocky structure; slight­
ly hard; friable; slightly sticky; 
abrupt boundary 
Dark brown (lOYR 3/3): fine sand; single 
grain; soft; loose; nonsticky; abrupt 
boundary 
Very dark gray (lOYR 3/1); silty clay 
loam; weak fine subangular blocky struc­
ture; hard; firm; slightly plastic; 
abrupt boundary 
Very dark grayish brown (lOYR 3/2); loam; 
moderate medium subangular blocky struc­
ture; slightly hard; friable; slightly 
sticky; abrupt boundary 
Very dark gray (lOYR 3/1); silty clay 
loam; strong fine subangular "blocky 
structure; slightly hard; friable; 
slightly sticky; gradual boundary 
Very dark gray (lOYR 3/1); silty clay 
loam; strong fine subangular blocky 
structure; hard; friable; slightly 
sticky; abrupt boundary 
Dark brown (lOYR 3/3); loamy fine sand; 
single grain; slightly hard; very fri­
able; slightly sticky; gradual "boundary 
Dark gray (lOYR 4/1); loam; weak fine 
subangular blocky structure; slightly 
hard; friable; slightly sticky; few fine 
ferro-manganese shot; clear boundary 
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244-269 Very dark grayish brown (lOYR 3/2); 
96-106" silty clay; strong fine subangular 
blocky structure; very hard; very firm; 
plastic; fev/ fine dark yellowish brown 
(lOYR 3/4) mottles; water table at 262 
cm; gradual boundary 
269-292 Dark gray (lOYR 4/1); silty clay loam; 
106-115" moderate fine subangular blocky struc­
ture; hard; friable; slightly sticky; 
clear boundary 
292-340 Dark gray (lOYR 4/1); silty clay loam; 
115-13^" strong fine subangular blocky structure; 
hard; friable; slightly sticky; common 
medium dark yellowish brown (lOYR 4/4) 
mottles 
Penetration in this site was to 432 cm, there was 
no recovery of material below 3^0 cm. Material 
below 3^0 cm is assumed to be sands and gravels. 
Profile 92 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
Alp 
A12 
CI 
0-18 
0-7" 
18-41 
7-16" 
41-43 
16-17" 
SWi NWi Sec 15. T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level floodplain 
Description 
Very dark gray (lOYR 3/1); silty clay; 
strong fine subangular blocky structure; 
very hard; very firm; plastic; abrupt 
boundary 
Very dark gray (lOYR 3/1); loam; moder­
ate fine angular blocky structure; 
slightly hard; friable ; slightly sticky; 
stratified medium sands and silts; 
abrupt boundary 
Very dark grayish brown (lOYR 3/2); 
loamy fine sand; single grain; soft; 
loose; nonsticky; abrupt boundary 
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IIAl ^3-51 Very dark brown (lOYR 2/2); silty clay 
17-20" loam; moderate fine subangular blocky 
structure; slightly hard; friable; 
slightly sticky; sand in seams and 
cracks ; abrupt boundary 
IIBl 51-71 Very dark brown (lOYR 2/2); silty clay; 
20-28" strong fine angular blocky structure; 
very hard; very firm; plastic; clear 
boundary 
IIB21 71-94 Very dark brown (lOYR 2/2); silty clay 
28-37" loam; moderate fine subangular blocky 
structure; hard; firm; plastic; clear 
boundary 
IIB22 94-124 Black (lOYR 2/1); silty clay; strong 
37-49" subangular blocky structure; very hard; 
very firm; plastic; clear boundary 
IIB3 124-157 Very dark grayish brown (lOYR 3/2); 
49-62" silty clay loam; strong fine subangular 
blocky structure; hard; firm; slightly 
plastic; gradual boundary 
IIICl 157-I78 Very dark grayish brown (lOYR 3/2); clay 
62-70" loam; moderate fine subangular blocky 
structure; hard; friable; slightly 
sticky; abrupt boundary 
IIIC2 178-213 Very dark gray (lOYR 3/1); medium sandy 
70-84" loam; weak fine angular blocky struc­
ture; slightly hard; very friable; 
slightly sticky; abrupt boundary 
IIIC3 213-224 Dark brown (lOYR 3/3); medium sand; 
84-88" single grain ; slightly hard; very fri­
able; nonsticky; abrupt boundary 
IIIC4 224-244 Dark brown (lOYR 3/3); loamy medium sand; 
88-96" massive; slightly hard; friable; slight­
ly sticky; abrupt boundary 
IIIC5 244-279 Dark gray (lOYR 4/1); silty clay; strong 
96-IIO" fine subangular blocky structure; very 
hard; firm; slightly plastic; few fine 
dark yellowish brown (lOYR 3/4) mottles; 
clear boundary 
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279-284 Dark brown (lOYR 3/3); fine sandy loam; 
110-112" massive; slightly hard; very friable; 
sli^tly sticky; abrupt boundary 
284-300 Very dark gray (lOYR 3/1); silty clay 
112-118" loam; strong fine subangular blocky 
structure; hard; firm; slightly plastic; 
few fine dark yellowish brown (lOYR 4/8) 
mottles; clear boundary 
300-353 Dark gray (lOYR 4/1); silty clay loam; 
118-139" weak fine subangular blocky structure; 
hard; friable; sli^tly sticky; common 
coarse very dark grayish brown (lOYR 
3/2) mottles; abrupt boundary 
353-376 Dark gr^ (lOYR 4/1); clay loam; moder-
139-148" ate medium platy structure; very hard; 
very firm; slightly plastic; grayish 
brown (lOYR 5/2) coatings on peds; clear 
boundary 
376-422 Dark gray (lOYR 4/1); loamy medium sand; 
148-166" massive; to single grain; soft; loose; 
nonsticky; thin clay strata in layer; 
clear boundary 
422-518 Brown (lOYR 4/3); medium sand; single 
166-204" grain; soft; loose; nonsticky; abrupt 
boundary 
518-526 Gray (N 5/0); gravelly clay loam; 
204-207" massive; few medium yellowish brown 
(lOYR 5/8) mottles; common angular ^d 
rounded pebbles; strongly effervescent 
Profile 93 
Location: SW^ NW5 Sec 15, T78N-R28W, Dallas County 
Natural drainage: Moderately well drained 
Parent material; Alluvium 
Slope: Nearly level floodplain 
Depth 
Horizon cm, in. Description 
All 0-8 Black (lOYR 2/1); silty clay; strong 
0-3" fine subangular blocky structure; very 
294 
Profile 93 (continued) 
firm; plastic; abrupt boundary 
A12 8-I5 Very dark gray (lOYR 3/1); silty clay 
3-6" loam; moderate fine subangular blocky 
structure; hard; friable; slightly 
plastic; abrupt boundary 
AI3 15-28 Very dark brown (lOYR 2/2); silty clay; 
6-11" strong fine subangular blocky structure; 
hard; firm; plastic; clear boundary 
B1 28-43 Black (lOYR 2/1); clay loam; moderate 
11-17" fine subangular blocky structure; hard; 
firm; slightly plastic; abrupt boundary 
B2 43-61 Very dark gray (lOYR 3/1); clay loam; 
17-24" strong fine subangular blocky structure; 
hard; friable; plastic; clear boundary 
B3 61-94 Very dark brown (lOYR 2/2); silty clay 
24-37" loam; moderate fine subangular blocky 
structure; hard; friable; slightly 
sticky; gradual boundary 
CI 94-122 Very dark brown (lOYR 2/2); clay loam; 
37-48" moderate fine; subangular blocky struc­
ture; hard; friable ; slightly sticky; 
abrupt boundary 
122-157 Brown (lOYR 4/3); medium sand; single 
48-62" grain; soft; loose; nonsticky; abirupt 
boundary 
157-229 Dark gray (lOYR 4/1); silty clay loam; 
62-790" massive; hard; friable; slightly sticky; 
common fine dark yellowish brown (lOYR 
4/4) mottles; abrupt "boundary 
229-231 Brown (lOYR 4/3); loamy fine sand; 
90-9I" single grain; soft; very friable; non-
sticky; abrupt boundary 
231-269 Dark gray (lOYR 4/1); silty clay loam; 
91-IO6" weak fine platy; hard; friable; slightly 
plastic; common fine dark yellowish 
brown (lOYR 4/4) mottles; gradual 
boundary 
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269-348 Dark gray (lOYR 4/1); silty clay loam; 
106-137" weak fine subangular blocky structure; 
hard; firm; sticky; common fine dark 
yellowish brown (lOYR 4/4) mottles; 
abrupt boundary 
348-351 Brown (lOYR 5/3); fine sand; single 
137-138" grain; soft; loose; nonsticky; common 
black (N 2/0) and dark reddish brown 
(5YR 2/2) mottles ; abrupt boundary 
351-366 Dark gray (lOYR 4/1); silty clay loam; 
138-144*' massive; hard; firm; slightly plastic; 
few medium gray (lOYR 6/1); and dark 
yellowish brown (lOYR 4/4) mottles and 
few fine black (N 2/0) mottles; abrupt 
boundary 
366-396 Dark brown (lOYR 3/3)î medium sand; 
144-156" single grain; soft; loose; nonsticky; 
abrupt boundary 
396-419 Dark yellowish brown (lOYR 4/4); medium 
156-165" sand; single grain; soft; loose; non­
sticky; abrupt boundary 
419-427+ Dark gray (N 4/0); gravelly clay loam; 
165-168+" hard; firm; plastic; strongly effer­
vescent 
Water table at 287 cm 
Profile 94 
Location» 
Natural drainage : 
Parent material: 
Slope; 
Horizon 
All 
Depth 
cm, in. 
0-13 
0-5" 
NW4 KW| Sec 16, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level floodplain 
Description 
Very dark grayish brown (lOYR 3/2); clay 
loam; strong fine granular structure; 
hard; friable; slightly plastic; abrupt 
boundary 
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A12 
Cil 
02 
C3 
II All 
IIA12 
IIA2 
IIB21 
IIB22 
13-15 Very dark grayish brown (lOYR 3/2); 
5-6" coarse sandy clay loam; moderate fine 
subangular blocky structure; hard; 
friable; slightly sticky; abrupt 
boundary 
15-33 Very dark brown (lOYR 2/2); loam; 
6-13" strong fine subangular blocky structure; 
hard; friable ; slightly sticky; abrupt 
boundary 
33-41 Very dark brown (lOYR 2/2); loam; 
13-16" strong very fine platy structure; hard; 
friable ; slightly sticky; abrupt boundary 
41-58 Very dark brown (lOYR 2/2); fine sandy 
16-23" loam; thinly laminar; hard; friable; 
slightly sticky; abrupt boundary 
58-71 Black (lOYR 2/1); clay loam; strong 
23-28" medium platy structure; hard; firm; 
slightly plastic; abrupt boundary 
71-102 Black (lOYR 2/1); silty clay loam; 
28-40" strong fine subangular blocky struc­
ture; hard; friable; sticky; clear 
boundary 
102-122 Very dark grayish brown (lOYR 3/2); 
40-48" grayish brown (lOYR 5/2) dry; silty clay 
loam; moderate medium subangular blocky 
structure; hard; friable; slightly 
sticky; clear boundary 
122-165 Dark yellowish brown (lOYR 4/4); ped 
48-65" interiors; dark brown (lOYR 3/3) ped 
coating; light gray (lOYR 7/2) dry; 
silty clay; strong medium angular blocky 
structure; and moderate medium prismatic 
structure; very hard; very firm; plastic; 
thin continuous clay skins; gradual 
boundary 
165-191 Very dark grayish brown (lOYR 3/2) ped 
65-75" interiors; very dark gray (lOYR 3/1) 
ped exteriors; silty clay; strong medium 
prismatic structure; very hard; very 
firm; plastic; common fine dark brown 
(lOYR 3/3) mottles; thick continuous 
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IIB23 191-203 
75-80" 
IIB24 
IICl 
IIC2 
IIC2ca 
203-208 
80-82" 
208-274 
82-108" 
274-351 
108-138" 
351-404 
138-159" 
404-457 
159-180" 
457-671 
180-264" 
clay skins; gradual boundary 
Dark brown (lOYR 4/3) ped interiors; 
dark grayish brown (lOYR 4/2) ped coat­
ings; silty clay; strong medium prismatic 
structure; very hard; very firm; slightly 
plastic; common fine dark yellowish 
brown (lOYR 4/4) mottles; medium continu­
ous clay skins; abrupt boundary 
Dark brown (lOYR 3/3) ped interiors; 
very dark grayish brown (lOYR 3/2) ped 
coatings; clay; strong fine subangular 
blocky and moderate coarse prismatic 
structure; extremely hard; extremely 
firm; very plastic; abrupt boundary 
Gray (lOYR 5/1); clay; weak fine angular 
blocky structure; extremely hard; ex­
tremely firm; very plastic; common fine 
dark yellowish brown (lOYR 4/4) mottles 
and few fine black (N 2/0) mottles; 
gradual boundary 
Yellowish brown (lOYR 5/6); clay; mas­
sive; extremely hard; extremely firm; 
very plastic; many fine gray (lOYR 5/1) 
and few fine black (N 2/0) mottles; 
clea* boundary 
Yellowish brown (lOYR 5/6); clay; mas­
sive; extremely hard; extremely firm; 
very plastic; many fine and medium gray 
(lOYR 5/1) and few fine black (N 2/0) 
mottles; common fine calcium carbonate 
concretions; few coarse sand and fine 
gravels present; abrupt boundary 
Yellowish brown (lOYR 5/6); gravelly 
clay loam; massive; hard; firm; slightly 
plastic; gradual boundary 
Dark yellowish brown (lOYR 4/4); gravel­
ly loamy coarse sand; massive; hard; 
friable; slightly sticky; abrupt boundary 
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671-685 
264-270" 
Dark gray (N 4/0) gravelly clay loam 
This stratum was extremely difficult to drill and a 
broken hose on the drill prevented further drilling 
at this point. Only a small amount of the last 
horizon was recovered. 
Location: 
Natural drainage; 
Parent material: 
Slope : 
Depth 
Horizon cm, in. 
All 
A12 
A3 
B1 
B21t 
0-13 
0-5" 
13-28 
5-11" 
28-36 
11-14" 
36-43 
14-17" 
43-91 
17-36' 
Pro file 95 
SE| SE-I Sec 9. T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
2%, linear, east 
Description 
Very dark grayish brown (lOYR 3/2); 
loam; strong fine granular structure; 
slightly hard; friable; slightly sticky; 
clear boundary 
Very dark brown (lOYR 2/2); loam; moder­
ate very fine platy structure; hard; 
friable; slightly sticky; common fine 
dark brown (lOYR 4/3) mottles; clear 
boundary 
Very dark brown (lOYR 2/2); loam; moder­
ate fine granular structure; slightly 
sticky; friable; slightly sticky; clear 
boundary 
Dark brown (lOYR 3/3); loam; moderate 
medium platy structure; hard; friable ; 
slightly sticky; clear boundary 
Dark yellowish brown (lOYR 4/4) ped 
interiors; dark brown (lOYR 4/3) ped 
coatings; clay loam; strong medium 
angular blocky and strong fine prismatic 
structure; hard; firm; plastic; thin 
continuous clay skins; gray coatings 
on peds in upper part; gradual boundary 
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B22t 91-112 Dark yellowish brown (lOYR 4/4) ped 
36-44" interiors; dark brown (lOYR 3/3) ped 
coatings; clay; strong medium angular 
blocky and strong medium prismatic 
structure; very hard; very firm; very 
plastic; numerous quartzite pebbles; 
gradual boundary 
B3 112-160- Dark yellowish brown (lOYR 4/4) ; clay 
44-63" loam; weak coarse prismatic structure; 
hard; firm; slightly plastic; few fine 
black (N 2/0) mottles; clear boundary 
II33 I6O-I7O Dark yellowish brown (lOYR 4.5/^); 
63-67" silty clay loam; weak coarse prismatic 
structure; hard; friable; sticky; 
abrupt boundary 
III33 I7O-I75 Dark yellowish brown (lOYR 4/4); fine 
67-69" sandy loam; moderate coarse platy struc­
ture; slightly hard; friable; slightly 
sticky; stratification apparent; 
abrupt boundary 
IIICl 175-239 Yellowish brown (lOYR 5/4); silty clay 
69-94" loam; moderate coarse prismatic struc­
ture; hard; friable; sticky; few fine 
gray (lOYR 5/1) mottles in rhizospheres; 
few medium and coarse sand grains ; 
gradual boundary 
Dark yellowish brown (lOYR 4/4); clay; 
moderate coarse prismatic structure; 
very hard; firm; slightly plastic; thick 
continuous clay skins; abrupt boundary 
Gray (lOYR 5/1); silty clay loam; mod­
erate medium prismatic structure; hard; 
friable; slightly sticky; common medium 
yellowish brown (lOYR 5/6) and few 
medium dark red (2.5YR 3/6) mottles; 
abrupt boundary 
338-356 Gray (lOYR 5/1); clay loam; massive; 
133-140" hard; firm; slightly plastic; many fine 
dark yellowish brown (lOYR 4/4) mottles; 
abrupt boundary 
239-320 
94-126" 
320-338 
126-133" 
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356-404 Light gray (lOYR 6/1); silty clay loam; 
140-159" massive; hard; friable; slightly sticky; 
many fine yellowish brown (lOYR 5/6) 
mottles and few fine black (N 2/0) 
mottles; clear boundary 
404-450 Gray (lOYR 5/1): silty clay loam; mod-
159-177" erate coarse prismatic structure; many 
fine yellowish brown (lOYR 5/6), few 
fine black (N 2/0) and common fine yel­
lowish red (5YR 4/8) mottles; hard; 
friable; slightly sticky; clear boundary 
450-46? Gray (lOYR 5/1); silty clay loam; mas-
177-184" sive; many fine yellowish brown (lOYR 
5/6) mottles; hard; friable; slightly 
sticky; clear boundary 
467-526 Gray (lOYR 5/1); silty clay loam; mas-
184-207" sive; hard; friable; slightly sticky; 
many fine red (2.5YR 5/8) mottles; abrupt 
boundary 
526-653 Dark yellowish brown (lOYR 4/4); silt 
207-257" loam; massive; slightly hard; friable; 
slightly sticky; abrupt boundary 
652-711 Yellowish brown (lOYR 5/6); fine sand; 
257-280" single grain; soft; very friable; non-
sticky 
Profile 96 
Location: 
Natural drainage; 
Parent material: 
Slope : 
Depth 
Horizon cm. in. 
A1 
A3 
0-33 
0-9" 
33-53 
9-21" 
SEi SEi Sec 9. T78N-R28W, Dallas County 
Moderately well drained 
Glacial till, Kansan age 
4^, convex, east 
Description 
Black (lOYR 2/1); clay loam; moderate 
fine granular structure; hard; friable ; 
slightly sticky; clear boundary 
Finely marbled with very dark gray 
(lOYR 3/1) and dark brown (lOYR 3/3); 
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B1 
B21 
IIB22 
IIB3 
IICl 
IIIC2 
53-76 
2I-3O" 
76-124 
30-4-9" 
124-160 
49-63" 
160-203 
63-8O" 
203-358 
80-141" 
358-645 
141-254' 
loam; moderate fine subangular blocky 
structure; hard; firm; slightly sticky; 
clear boundary 
Dark yellowish brown (lOYR 3/^) ped 
interiors; dark brown (lOYR 3/3) ped 
coatings; clay loam; strong fine angular 
blocky and strong medium prismatic 
structure; hard; firm; slightly plastic; 
thin discontinuous clay skins; gray 
grainy coatings on peds; gradual 
boundary 
Dark brown (lOYR 3/3) ped interiors; 
very dark grayish brown (lOYR 3/2) ped 
coatings; clay loam; strong medium sub-
angular blocky and strong medium pris­
matic structure; very hard; very firm; 
slightly plastic; numerous pebbles; 
thin continuous clay skins; few fine 
dark yellowish brown (lOYR 4/4) mot­
tles; gradual boundary 
Dark yellowish brown (lOYR 4/4) ped 
interiors; dark brown (lOYR 3/3) ped 
coatings; sandy clay loam; strong coarse 
prismatic structure; hard; firm; 
slightly plastic; abrupt boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; weak coarse angular blocky struc­
ture; hard; firm; slightly plastic; 
gradual boundary 
Brown (lOYR 5/3); clay loam; massive; 
hard; firm; slightly plastic; many fine 
yellowish brown (lOYR 5/6) mottles; 
strongly effervescent; clear boundary 
Gray (lOYR 5/1); silty clay loam; weak 
coarse angular blocky structure; hard; 
firm; slightly plastic; common fine and 
coarse yellowish red (5YR 4/8) mottles; 
few hard 2-3 mm ferruginous pedotubules; 
clear boundary 
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IIIC3 6^5-701 White (lOYR 8/2); stratified fine sands 
25^-276" and fine sandy loam; massive; very fri­
able; slightly hard; nonsticky; common 
fine and medium gray (lOYR 5/1) &nd 
yellowish red (5YR 4/8) mottles; clear 
boundary 
IIIC4 701-751+ Brownish yellow (lOYR 6/8); fine sand; 
276-296+" single grain; soft; very friable; non-
sticky; common medium yellowish red 
(5YR 4/8) mottles 
Location; 
Natural drainage: 
Parent material: 
Slope: 
Profile 22 
SE| SEi Sec 9, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
3^, concave; east 
Hori zon 
Alp 
A12 
B1 
IIB21t 
IIB22t 
Depth 
cm, in. 
0-10 
0-4" 
10-25 
4-10" 
25-46 
10-18' 
46-66 
18-26' 
66-102 
26-40" 
Description 
Very dark brown (lOYR 2/2); loam; weak 
fine granular blocky structure; slight­
ly hard; friable; slightly sticky; 
abrupt boundary 
Very dark brown (lOYR 2/2); loam; weak 
fine subangular blocky structure; 
slightly hard; friable; slightly sticky; 
clear boundary 
Very dark brown (lOYR 2/2); loam; mod­
erate fine subangular blocky structure; 
slightly hard; friable; slightly sticky; 
abrupt boundary 
Dark yellowish brown (lOYR 3/4) ped 
interiors; very dark grayish brown (lOYR 
3/2) ped coatings; clay loam; hard; 
firm; slightly sticky; thin discontinu­
ous clay skins; clear boundary 
Dark yellowish brown (lOYR 4/4) ped 
interiors; dark brown (lOYR 3/3) ped 
coatings; light clay; strong fine sub-
angular blocky and strong medium pris­
matic structure; very hard; very firm; 
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plastic; medium continuous clay skins; 
gradual boundary 
IIB3 102-145 Dark brown (lOYR 4/3); clay loam; mod-
40-57" erate medium subangular blocky structure; 
very hard; firm; slightly plastic; 
gradual boundary 
IICl 145-27^ Light olive brown (2.5Y 5/4); light 
57-108" clay loam; weak coarse subangular blocky 
structure; hard; friable; slightly plas­
tic; abrupt boundary 
274-579 Alluvium, deoxidized and leached 
108-228" 
579-853 Alluvium, unoxidized and unleached 
228-336" 
Profile 98 
Location: 
Natural drainage: 
Parent material: 
Slopes 
Depth 
Horizon cm, in. 
A1 
A2 
A3 
II321 
0-30 
0-12' 
30-48 
12-19" 
48-56 
19-22" 
56-117 
22-46" 
SEi SEi Sec 9, T78N-R28W, Dallas County 
Well drained 
Local alluvium-glacial till, Kansan age 
Ifo, concave, east 
Descripti on 
Very dark brown (lOYR 2/2); silty clay 
loam; moderate fine subangular blocky 
structure; hard; friable; slightly 
sticky; clear boundary 
Very dark gray (lOYR 3/1); silty clay 
loam; moderate fine subangular blocky 
structure; sli^tly hard; friable; 
slightly sticky; gray grainy coatings on 
peds; abrupt boundary 
Very dark brown (lOYR 2/2); loam; strong 
fine subangular blocky structure; 
slightly hard; friable; slightly sticky; 
abrupt boundary 
Dark brown (lOYR 3/3) ped interiors; very 
dark grayish brown (lOYR 3/2) ped coat­
ings; clay; strong fine angular blocky 
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11322 
IIB3 
IICl 
117-149 
46-59" 
149-220 
59-87" 
220-457 
87-108" 
457-579 
108-228' 
579-655 
228-258' 
and strong medium prismatic structure; 
very hard; very firm; plastic; clear 
boundary 
Dark brown (lOYR 3/3) ped interiors; 
very dark grayish brown (lOYR 3/2) ped 
coatings; clay loam; weak medium sub-
angular blocky and strong medium pris­
matic structure; very hard; firm; 
slightly plastic; clear boundary 
Dark yellowish brown (lOYR 4/4); ped 
interiors; dark brown (lOYR 4/3) ped 
coatings; clay loam; strong coarse pris­
matic structure; hard; firm; slightly 
plastic ; gradual boundary 
Olive brown (2.5Y 4/4); light clay loam; 
weak coarse prismatic structure; hard; 
firm; slightly plastic; abrupt boundary 
Alluvium, deoxidized and leached 
Alluvium, deoxidized and unleached 
655-1429 Alluvium, unoxidized and unleached 
258-492" 
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Location: 
Natural drainage: 
Parent material: 
Slope : 
Depth 
cm, in. 
0-51 
0-20" 
51-167 
20-66" 
167-370 
66-146" 
370-640 
146-252" 
640-670 
252-264" 
670-1463 
264-675" 
Profile 99 
(Stratigraphy) 
NE^ NE^ Sec I6, T78N-R28W, Dallas County 
Well drained 
Recent alluvium, pedisediments and 
glacial till 
3^. concave, south 
Description 
Recent alluvium 
"Pedisediment" 
Glacial till, oxidized and leached 
Alluvium, deoxidized and leached 
Glacial till, deoxidized and unleached 
Alluvium, unoxidized and unleached 
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location: 
Natural drainage : 
Parent material; 
Slope: 
Horizon 
Alp 
A12 
B1 
B21 
II322 
IIB3 
IlClca 
Depth 
cm, in. 
0-10 
0-4" 
10-21 
4-8" 
21-46 
8-18" 
46-73 
18-29" 
73-101 
29-40" 
101-172 
40-68" 
172-269 
68-106" 
NE| NEi Sec I6, T78N-R28W, Dallas County 
Moderately well drained 
Pedisediraent-glacial till, Kansan age 
3^, concave, south 
Description 
Very dark "brown (lOYR 2/2); silty clay 
loam; massive; hard; firm; slightly 
plastic; abrupt boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; moderate fine subangular blocky 
structure; hard; friable; slightly 
plastic; clear boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; strong fine subangular 
blocky structure; hard; friable ; 
slightly plastic; gradual boundary 
Dark yellowish brown (lOYR 4/4) ped 
interiors; dark brown (lOYR 3/3) ped 
coatings; clay; strong subangular and 
angular blocky structure; very hard; 
firm; plastic; thin discontinuous clay 
skins; abrupt boundary 
Dark yellowish brown (lOYR 4/4) ped 
interiors; very dark grayish brown 
(lOYR 3/2) ped coatings; clay; strong 
medium subangular blocky and strong 
medium prismatic structure; very hard; 
very firm; plastic; medium continuous 
clay skins; gradual boundary 
Yellowish brown (lOYR 5/^) ped interiors; 
dark brown (lOYR 4/3) ped coatings; clay 
loam; strong medium prismatic structure; 
very hard; very firm; plastic; thin 
continuous clay skins; gradual boundary 
Weak red (2.5YR 5/2); clay loam; massive; 
hard; firm; plastic; few fine brownish 
yellow (lOYR 6/8) and few fine black 
(N 2/0) mottles; calcium carbonate con­
cretions below 213 cm; gradual boundary 
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Profile 100 (continued) 
IIC2 269-325 Gray (lOYR 5/1); loam; massive; hard; 
106-128" friable; slightly sticky; yellowish 
brown (lOYR 5/8) stains in seams; 
weakly effervescent; abrupt boundary 
325-353 Gray (lOYR 5/1); silt loam; weak fine 
128-139" platy structure; hard; friable; slightly 
sticky; few fine yellowish brown (lOYR 
5/6) stains in laminae; weakly effer­
vescent; abrupt boundary 
353-373 Yellowish brown (lOYR 5/6); fine sand; 
139-1^7" single grain; soft; loose; nonsticky; 
abrupt boundary 
373-388 Gray (lOYR 5/1); loam; massive; hard; 
147-153" friable; slightly sticky; many coarse 
yellowish brown (lOYR 5/6) mottles; 
abrupt boundary 
388-419 Gray (lOYR 5/1); fine sandy loam; 
153-165" massive; soft; very friable; slightly 
sticky; abrupt boundary 
419-711 Gray (lOYR 5/1); silt loam; massive; 
I56-28O" hard; friable; slightly sticky; few 
fine black (N 2/0) mottles in seams; 
some iron segregation; abrupt boundary 
711-760+ Dark gray (N 4/0); silty clay loam; 
28O-3OO+" massive; hard; friable; slightly sticky; 
weakly effervescent; sewer odor 
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Profile 101 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
A1 
A2 
II31 
IIB2t 
IIB3 
IICl 
0-26 
0-10" 
26-43 
10-17" 
43-66 
17-26" 
66-121 
26-48" 
121-152 
48-60" 
152-187 
60-74" 
NE| NEi Sec I6, T78N-R28W, Dallas County 
Moderately well drained 
Loess, Wisconsin age--Glacial till, Kansan 
age 
2^, convex ridge 
Description 
Very dark brown (lOYR 2/2); silty clay 
loam; moderate fine subangular blocky 
structure; sli^tly hard; friable; 
slightly plastic ; clear boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; weak fine granular structure; 
slightly hard; friable; slightly sticky; 
clear boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; weak fine subangular 
blocky and moderate medium granular 
structure; hard; firm; slightly plastic: 
clear boundary 
Yellowish brown (lOYR 5/^) ped interiors; 
brown (lOYR 4/3) ped coatings; clay; 
strong medium angular blocky structure; 
very hard; very firm; plastic; few fine 
ferro-manganese shot; medium continuous 
clay skins; common mica flecks; gradual 
boundary 
Yellowish brown (lOYR 5/4) ped interi­
ors; brown (lOYR 5/3) ped coatings; 
clay loam; moderate medium subangular 
blocky structure; very hard; firm; 
plastic; common fine yellowish brown 
(lOYR 5/6) and gray (lOYR 5/1) mottles 
in lower part; medium continuous clay 
skins ; gradual boundary 
Brown (lOYR 5/3); silty clay loam; weak 
medium angular blocky structure; hard; 
firm; slightly plastic; common fine gray 
(lOYR 5/1) and yellowish brown (lOYR 
5/6) mottles; few roots; gradual boundary 
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Profile 101 (continued) 
IIC2 187-288 Brown (lOYR 5/3); silty clay loam; weak 
74-90" medium angular "blocky structure; hard; 
firm; slightly plastic; common fine 
gray (lOYR 5/1) and yellowish brown 
(lOYR 5/6) mottles; some coarse sand and 
fine gravels present; abrupt boundary 
IIIC3 288-294 Grayish brown (lOYR 5/2); loam; massive; 
90-116" hard; friable; slightly sticky; common 
medium yellowish brown (lOYR 5/6) mot­
tles; many fine very dark brown (lOYR 
2/2) stains in seams and black (N 2/0) 
in root channels; abrupt boundary 
294-411 Gray (lOYR 5/1); heavy loam; massive; 
116-162" hard; friable; slightly sticky; yellow­
ish brown (lOYR 5/8) stains in seams ; 
abrupt boundary 
411-414 Grayish brown (lOYR 5/2) and dark yel-
162-163" lowish brown (lOYR 3/^)', brittle; thinly 
laminar placic horizon; abrupt boundary 
414-419 Dark brown (lOYR 4/3); loamy medium sand; 
163-165" single grain; soft; very friable; 
sticky; abrupt boundary 
419-426 Grayish brown (2.5Y 5/2); silty clay 
165-168" loam; massive; hard; firm; slightly 
plastic; placic; abrupt boundary 
426-436 Dark brown (lOYR 4/3); loamy medium 
168-172" sand; single grain; soft; very friable; 
slightly sticky; abrupt boundary 
436-477 Grayish brown (2.5Y 5/2); loam; moder-
172-176" ate fine platy structure; hard; fri­
able; sli^tly sticky; yellowish brown 
(lOYR 5/6; in interstratifications; few 
ferro-manganese shot; abrupt boundary 
447-563 Gray (lOYR 5/1); silty clay loam; weak 
176-222" medium platy structure; hard; friable; 
slightly sticky; common fine and medium 
dark reddish brown (5YR 3/3) stains in 
and around pores; abrupt boundary; water 
table at 478 cm 
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Profile 101 (continued) 
563-652 Brown (lOYR 5/3); silty clay loam; mas-
222-257" sive; hard; friable; slightly sticky; 
black (N 2/0) in seams; clear boundary 
652-711 Gray (lOYR 5/1); silty clay loam; mas-
257-280" sive; hard; friable; slightly plastic; 
common medium yellowish brown (lOYR 
5/6) mottles; 
711-914 Dark gray (N 4/0); silty clay loam; 
28O-36O" massive; hard; friable; slightly sticky; 
organic matter flecks at 772 cm; ap­
parent root channels at 762 cm; few 
fine grayish brown (lOYR 5/2) mottles; 
914—1005 Dark gray (N 4/0); clay loam; massive; 
360-396" hard; friable; slightly sticky; 
IOO5-IOO8 Dark gray (N 4/0); sandy clay loam; mas-
396-397" sive; hard; friable; slightly sticky; 
1008-1026 Dark gray (N 4/0); silty clay loam; 
397-4-04" massive; hard; friable; slightly sticky; 
1026-1028 Dark gray (N 4/0); sandy clay loam; 
4'04—4-05" massive; hard; slightly sticky; 
1028-1041 Dark gray (N 4/0); silty clay loam; 
4-05-4-10" massive; hard; friable; slightly sticky; 
104-1-1061 Dark gray (N 4/0); medium sand; single 
4-10-4-18" grain; loose; nonsticky; 
1061-14-02 Interstratified unoxidized and leached 
4-18 - 552" alluvial material 
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Profile 102 
Location: 
Natural drainage: 
Parent material: 
Slope : 
Depth 
Horizon cm, in. 
A1 
A3 
31 
321t 
322t 
B3 
CI 
0-25 
0-10' 
25-43 
10-17" 
43-68 
17-27' 
68-99 
27-39" 
99-114 
39-45" 
114-162 
45-64" 
162-254 
64-100" 
NEJ NEi- Sec I6, T78N-R28W, Dallas County 
Poorly drained 
Glacial till, Kansan age 
4^, concave, south 
Description 
Very dark brown (lOYR 2/2); loam; weak 
fine subangular blocky structure; hard; 
friable; slightly plastic; clear boundary 
Very dark grayish brown (lOYR 3/2); 
light clay loam; moderate fine subangu-
lar blocky structure; slightly hard; 
friable; slightly plastic; clear 
boundary 
Dark brown (lOYR 3/3); silty clay loam; 
strong fine subangular blocky structure; 
hard; firm; slightly plastic; clear 
boundary 
Dark yellowish brown (lOYR 4/4) ped 
interiors; dark brown (lOYR 3/3) ped 
coatings; clay loam; strong medium 
angular blocky structure; very hard; 
very firm; plastic; thin continuous 
clay skins; gradual boundary; water 
table at 7I cm 
Brown (lOYR 5/3) ped interiors; dark 
yellowish brown (lOYR 4/4) ped coatings; 
clay loam; strong medium prismatic 
structure; very hard; very firm; plastic; 
few fine grayish brown (lOYR 5/2) mot­
tles; medium continuous clay skins; 
gradual boundary 
Light gray (lOYR 6/1); clay loam; strong 
medium prismatic structure; hard; firm; 
slightly plastic; many fine yellowish 
brown (lOYR 5/4) mottles; few fine 
gravels; clear boundary 
Light gray (lOYR 6/1); light clay loam; 
massive; hard; firm; slightly plastic; 
common medium yellowish brown (lOYR 5/4) 
mottles; clear boundary 
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Profile 102 (continued) 
C2 2^4-314 Light gray (lOYR 6/1); clay loam; mas-
100-124" sive; hard; firm; slightly plastic; 
common coarse yellowish brown (lOYR 
5/6) mottles; abrupt boundary 
314-330 Dark yellowish brown (lOYR 3/4); fine 
124-130" sandy loam; massive; slightly hard; 
friable; sticky; abrupt boundary 
330-579 Gray (lOYR 5/1); silty clay loam; 
130-288" massive; hard; firm; slightly plastic; 
common fine yellowish brown (lOYR 5/6) 
mottles; few small pedotubules and iron 
stains 
Profile 103 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Horizon 
A1 
All 
IIA12 
IIBl 
Depth 
cm, in. 
0-2 
0-1" 
0-17 
0-7" 
17-45 
7-18" 
4-5-60 
18-24-" 
NEè lŒi Sec 16, T78N-R28W, Dallas County 
Weil drained 
Loess, Wisconsin age—Glacial till, 
Kansan age 
10^, concave, south 
Description 
Grass mulch 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; strong fine subangular 
blocky structure; slightly hard; firm; 
slightly plastic; abrupt boundary 
Very dark brown (lOYR 2/2) silty clay 
loam; moderate fine granular structure; 
slightly hard; friable; slightly sticky; 
gradual boundary 
Very dark brown (lOYR 2/2) ped interiors; 
very dark gray (lOYR 3/1) ped coatings; 
clay loam; strong medium subangular 
blocky structure; hard; firm; plastic; 
thin discontinuous clay skins; clear 
boundary 
313 
Profile 103 (continued) 
IIB2 60-93 Dark brown (lOYR 3/3); clay; strong 
24—37" medium subangular blocky and strong 
medium prismatic structure; very hard; 
very firm; very plastic; thick con­
tinuous clay skins; gradual boundary 
IIB3 93-167 Dark yellowish brown (lOYR 4/4) ped 
37-66" interiors; dark brown (lOYR 3/3) ped 
coatings; clay loam; strong medium pris­
matic structure; hard; firm; slightly 
plastic; few fine ferro-manganese shot; 
abrupt boundary 
IICl 167-210 Dark yellowish brown (lOYR 3/4); silty 
66-83" clay loam; hard; firm; slightly plastic; 
few fine gray (lOYR 5/1) mottles in 
root channels; few fine ferro-manganese 
shot; moderate medium prismatic struc­
ture; clear boundary 
210-637 Yellowish brown (lOYR 5/4); silty clay 
83-251" loam; massive; hard firm; slightly 
plastic; common medium gray (lOYR 5/1) 
in rhizospheres; clear boundary 
637-789 Gray (lOYR 5/1); silty clay loam; mas-
25I-3II" sive; hard; firm; slightly plastic; 
common coarse brownish yellow (lOYR 
6/8) mottles; abrupt boundary 
789-792 Dark yellowish brown (lOYR 4/4); loamy 
311-312" medium sand; massive; slightly hard; 
very friable; slightly sticky; abrupt 
boundary 
792-805 Gray (5Y 5/1); silty clay loam; strong 
312-317" brown (7.5YR 5/8) stains in laminae 
805-812 Gray (N 5/0); clay loam 
317-32O" 
812-838 Greenish gray (5GY 5/1); clay loam; 
32O-33O" 
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Profile 104 
Location: 
Natural Drainage: 
Parent material: 
Slope : 
Horizon 
Al 
B1 
B2t 
B3 
CI 
C2 
Depth 
cm. in. 
0-20 
0 - 8 "  
20-60 
8-24" 
60-101 
24-40" 
101-137 
40-54" 
137-228 
54-90" 
228-243 
90-96" 
243-365 
96-144" 
NE| NEi Sec I6, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
8^, concave, south 
Description 
Black (lOYR 2/1); silty clay loam; mod­
erate fine subangular blocky structure; 
hard; firm; slightly sticky; gradual 
boundary 
Very dark brown (lOYR 2/2); clay loam; 
moderate fine subangular blocky struc­
ture; hard; firm; slightly plastic; 
gradual boundary 
Dark brown (lOYR 3/3) ped interiors; 
very dark grayish brown (lOYR 3/2) ped 
coatings; clay loam; hard; firm; slight­
ly plastic; moderate medium angular 
blocky and strong medium prismatic 
structure; moderate continuous clay 
skins; gradual boundary 
Dark brown (lOYR 3/3) ped interiors; 
very dark grayish brown (lOYR 3/2) ped 
coatings; clay loam; hard; firm; slight-
plastic; moderate medium angular blocky 
and strong medium prismatic structure; 
coarse sand grains common; gradual 
boundary 
Dark brown (lOYR 3/3); silty clay loam; 
weak fine angular blocky structure; 
hard; friable; slightly plastic; few 
fine ferro-manganese shot; clear boundary 
Olive brown (2.5Y 4/4); clay loam; weak 
fine subangular blocky structure; hard; 
firm; slightly plastic; numerous fine 
gravels; clear boundary 
Brown (lOYR 5/3); silty clay loam; weak 
fine platy structure; hard; firm; 
slightly plastic; common medium dark 
yellowish brown (lOYR 4/4) mottles; few 
fine ferro-manganese shot; clear 
boundary 
315 
Profile 104 (continued) 
365-640 Dark brown (lOYR 4/3); silty clay loam; 
144-2^2" moderate platy structure; hard; firm; 
slightly plastic: clear boundary 
640-721 Gray (lOYR 5/1); silty clay loam; mas-
252-284" sive; hard; firm; slightly sticky; many 
fine yellowish brown (lOYR 5/8) and 
few fine black (N 2/0) mottles; abrupt 
boundary 
721-728 Gray (lOYR 5/1); silty clay; massive; 
284-287" very hard; firm; slightly plastic; com­
mon fine pals brown (lOYR 6/3) and few 
fine yellowish brown (lOYR 5/8) mottles; 
abrupt boundary 
728-739 Yellowish brown (lOYR 5/8); medium sandy 
287-291" loam; massive; slightly hard; very fri­
able; sticky; few fine gray (lOYR 5/1) 
and brownish yellow (lOYR 6/8) mottles; 
abrupt boundary 
739-762 Yellowish brown (lOYR 5/8); silty clay 
29I-300" loam; weak fine platy structure; hard; 
firm; slightly plastic; few medium gray 
(lOYR 5/1) and few fine very dark brown 
(lOYR 2/2) mottles; 
762-792 Gray (lOYR 5/1); silty clay loam; weak 
300-312" fine platy structure; hard; friable ; 
slightly sticky; common fine yellowish 
brown (lOYR 5/6) mottles; and common 
fine very dark brown (lOYR 2/2) ferro-
manganese shot 
792-828 Dark yellowish brown (lOYR 4/4); sandy 
312-326" clay loam; massive; few medium gray 
(lOYR 5/1) mottles; 
828-904 Gray (lOYR 5/1): clay loam ; common medi-
326-356" um yellowish brown (lOYR 5/8) stains; 
occasional sand lenses, thickest approx. 
5 cm 
904-932 Dark gray (N 4/0); clay loam; massive; 
356-367" very hard; very firm; slightly plastic; 
many fine black (N 2/0) flecks; weakly 
effervescent; sewer odor; clear boundary 
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Profile 104 (continued) 
932-952 Gray (lOYR 5/1); clay loam; massive; 
367-375" hard; firm; slightly plastic; few medi­
um red (2.5YR 4/8) mottles; weakly 
effervescent; clear boundary 
952-975 Dark gray (N 4/0); clay loam; massive; 
375-384" hard; firm; slightly plastic; many fine 
black (N 2/0) mottles; few small calcium 
carbonate concretions; weakly effer­
vescent; abrupt boundary 
975-977 Dark gray (N 4/0); loamy coarse sandy; 
384-385" slightly hard; very friable; nonsticky; 
single grain; weakly effervescent; 
abrupt boundary 
977-1016 Dark gray (N 4/0); clay loam; massive; 
385-400" hard; firm; slightly sticky; weakly 
effervescent; numerous rounded pebbles 
Profile 105 
Location: 
Natural drainage: 
Parent material: 
Slope : 
Horizon 
Alp 
A12 
B1 
Depth 
cm, in. 
0-10 
0-4" 
10-20 
4-8" 
20-55 
8-22" 
NEi NEi Sec 16, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
5^, linear, south 
Description 
Very dark brown (lOYR 2/2); loam; mod­
erate fine granular and moderate medium 
platy structure; slightly hard; friable; 
slightly sticky; abrupt boundary 
Very dark brown (lOYR 2/2); loam; mod­
erate fine subangular blocky structure; 
slightly hard; friable; slightly sticky; 
clear boundary 
Dark brown (lOYR 3/3); loam; moderate 
fine subangular blocky structure; 
slightly hard; friable; slightly sticky; 
gray grainy coating on peds; gradual 
boundary 
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Profile 105 (continued) 
IIB2t 55-106 Dark yellowish brown (lOYR 4/4); ped 
22-42" interiors; dark brown (lOYR 4/3) ped 
coatings; clay loam; strong fine sub-
angular blocky structure; hard; firm; 
slightly plastic; some coarse and fine 
gravels; gradual boundary 
IIB3 106-132 Dark yellowish brown (lOYR 4/4); light 
42-52" clay loam; weak medium subangular blocky 
structure; hard; firm; slightly plastic; 
clear boundary 
IllClca I32-I82 Yellowish brown (lOYR 5/4); loam; mas-
52-72" sive; hard; friable; slightly sticky; 
few fine gray (lOYR 5/1) mottles; few 
fine calcium carbonate concretions; 
matrix color appears to be that of the 
rhizospheres; clear boundary 
IIIC2 182-266 Yellowish brown (lOYR 5/4); loam; mas-
72-105" sive; hard; friable; slightly sticky; 
common fine brown (lOYR 4/3) and few 
fine gray (lOYR 5/1) mottles; matrix 
color appears to be that of the rhizo­
spheres; clear boundary 
IIIC3 266-279 Gray (lOYR 5/1); silt loam; strong fine 
IO5-IIO" platy structure; yellowish brown (lOYR 
5/6) mottles in laminae; hard; friable; 
slightly sticky: abrupt boundary 
279-335 Gray (lOYR 5/1); heavy silt loam; mas-
110-132" sive; hard; friable; slightly sticky; 
common coarse yellowish brown (lOYR 
5/6) mottles concentrated in seams; 
abrupt boundary 
335-355 Light gray (lOYR 7/2); fine sand; single 
I32-I4O" grain; loose; nonsticky; few soft non-
cohesive ferruginous pedotubules; abrupt 
boundary 
355-375 Dark gray (N 4/0); silty clay loam; mas-
140-148" sive; hard; friable; slightly sticky; 
strongly effervescent; abrupt boundary 
375-406 Interbedded deoxidized and leached sands 
148-160" and deoxidized and unleached silts 
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Profile 106 
Location: 
Natural drainage: 
Parent material: 
Slope : 
Depth 
Horizon cm, in. 
Al 
Cl 
C2 
IIAl 
IlCl 
0-25 
0-10" 
25-38 
10-15" 
38-86 
15-34" 
86-117 
34-46" 
117-244 
46-96" 
244-295 
96-116" 
295-366 
116-144" 
SE4 NEt Sec 15, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level floodplain 
Description 
Very dark brown (lOYR 2/2); silty clay 
loam; weak fine subangular blocky and 
weak fine granular structure; hard; 
firm; slightly plastic; abrupt boundary 
Very dark brown (lOYR 2/2); loam; mas­
sive; hard; friable; slightly sticky; 
stratified sands and silts; abrupt 
boundary 
Very dark brown (lOYR 2/2); loam ; hard; 
friable; slightly sticky; abrupt 
boundary 
Very dark brown(10YR 2/2); silty clay 
loam; moderate fine granular structure; 
slightly hard; friable; slightly sticky; 
gradual boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; weak fine granular structure; 
slightly hard; friable; slightly sticky; 
gradual boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; massive; hard; friable; 
slightly sticky; gradual boundary 
Dark grayish brown (lOYR 4/2); silty 
clay loam; massive; hard; friable; 
slightly sticky 
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Profile 107 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
SEt NEi Sec 15. 
Alp 
Cl 
C2 
C3 
C4 
II Al 
IIAC 
IICl 
IIC2 
0-15 
0-6"  
15-36 
6-14" 
36-61 
14-24" 
61-84 
24-33* 
84-99 
33-39' 
99-122 
39-48" 
122-163 
48-64" 
163-262 
64-103" 
262-287 
103-113" 
"4 *''•^4 
Well drained 
Alluvium 
Nearly level floodplain 
Description 
T78N-R28W, Dallas County 
Very dar"k brown (lOYR 2/2); silty clay 
loam; moderate fine granular structure; 
slightly hard; friable; slightly sticky ; 
clear boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; strong fine platy struc­
ture, apparently a depositional feature; 
slightly hard; friable; sli^tly sticky; 
few fine dark yellowish brown (lOYR 
4/4) mottles; clear "boundary 
Dark gray (lOYR 4/1); silty clay loam; 
moderate fine angular blocky structure; 
hard; friable; slightly sticky; sedimen­
tary structure apparent; clear boundary 
Very dark "brown (lOYR 2/2); fine sandy 
loam; massive; slightly hard; friable; 
slightly sticky; clear boundary 
Very dark grayish brown (lOYR 3/2); 
loam; massive; hard; friable; slightly 
plastic ; abrupt boundary 
Very dark gray (lOYR 3/1); silty clay 
loam; weak fine granular structure; 
slightly hard; friable; slightly plastic; 
gradual boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; weak fine subangular 
blocky structure; hard; friable; slightly 
plastic; gradual boundary 
Very dark grayish brown (lOYR 3/2); silty 
clay loam; massive; hard; friable; 
slightly plastic; clear boundary 
Dark grayish brown (lOYR 4/2); silty 
clay loam; weak; moderate angular blocky 
320 
Profile 107 (continued) 
IIC3 
IIC4 
structure; hard; friable; slightly 
plastic; gradual boundary 
287-330 Dark gray (lOYR 4/1); clay loam; mod-
II3-I3O" erate medium angular blocky structure; 
hard; friable; slightly plastic; thin 
sand strata present; few fine black 
concretions present; gradual boundary 
330-366 Brown (lOYR 5/3); medium sand; single 
130-144" grain; soft; very friable; nonsticky 
Location: 
Natural drainage; 
Parent material: 
Slope : 
Depth 
Horison cm, in. 
All 
A12 
CI 
IIAl 
II AC 
0-30 
0-12" 
30-58 
12-23" 
58-102 
23-40" 
102-114 
40-45" 
114-152 
45-60" 
Profile 108 
SEi NEi Sec I6, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level floodplain 
Description 
Very dark grayish brown (lOYR 3/2); 
loam; weak fine subangular blocky struc­
ture; hard; friable; slightly sticky; 
abrupt boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; moderate fine subangu­
lar blocky structure; slightly hard; 
friable; slightly sticky; gradual 
boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; weak fine subangular blocky struc­
ture; hard; friable; slightly plastic; 
abrupt boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; strong fine granular structure; 
slightly hard; friable; slightly sticky; 
clear boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; moderate fine subangu­
lar blocky structure; slightly hard; 
friable; slightly sticky; gradual 
boundary 
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Profile 108 (continued) 
IICl 
IIC2 
152-292 Very dark grayish brown (lOYR 3/2); 
60-115" silty clay loam; weak fine subangular 
blocky structure; hard; friable; slight­
ly plastic; gradual boundary 
292-366 Dark gray (lOYR 4/1); silty clay loam; 
115-114" strong medium angular blocky structure; 
hard; friable; slightly sticky; common 
fine yellowish brown (lOYR 5/4) mottles 
Location: 
Natural drainage: 
Parent material: 
Slope : 
Depth 
Horizon cm, in. 
All 
A12 
AC 
CI 
IIAl 
0-15 
0-6"  
15-48 
6-18" 
48-86 
18-34' 
86-145 
34-57" 
145-163 
57-64" 
Profile 109 
SEi NE| Sec 16, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level floodplain 
Description 
Very dark brown (lOYR 2/2); silty clay 
loam ; moderate fine granular structure; 
slightly hard; friable; slightly sticky; 
abrupt boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; moderate fine subangular blocky 
structure; hard; friable; slightly 
plastic; gradual boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; moderate fine subangular blocky 
structure; hard; friable; slightly 
plastic; gradual boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; weak medium subangular 
blocky structure; hard; friable; 
slightly plastic; abrupt boundary 
Dark gray (lOYR 4/1); silty clay loam; 
strong medium granular structure; hard; 
friable; slightly plastic; clear 
boundary 
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Profile 109 (continued) 
II AC 
IICl 
IIC2 
IIC3 
163-178 Very dark grayish brown (lOYR 3/2); 
64-70" silty clay loam; weak medium subangular 
blocky structure; hard; friable; slight­
ly plastic; gradual boundary 
178-361 Very dark grayish brown (lOYR 3/2); 
70-142" silty clay loam; weak medium subangular 
blocky structure; hard; friable; slight­
ly plastic; abrupt boundary 
361-391 Dark gray (lOYR 4/1); loam; massive; 
142-154" hard; friable; slightly sticky; common 
medium dark yellowish brown (lOYR 4/4) 
mottles; abrupt boundary 
391-430 Gray (lOYR 5/1); loamy fine sand; single 
I54-I6O" grain; soft; very friable; nonsticky 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Profile 110 
SEJ mi Sec 16, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level floodplain 
Hori zon 
A1 
IIAl 
IIAC 
IICl 
Depth 
cm, in. 
0-18 
0-7" 
18-38 
7-15" 
38-71 
15-28" 
71-345 
28-136" 
Description 
Very dark grayish brown (lOYR 3/2); loam; 
weak fine platy and moderate fine granu­
lar structure; slightly hard; friable; 
slightly sticky; light brownish gray 
(lOYR 6/2) thin laminar sand lenses; 
abrupt boundary 
Very dark grayish brown (lOYR 3/2); 
loam; moderate fine subangular blocky 
structure; slightly hard; friable; 
slightly sticky; gradual boundary 
Very dark grayish brown (lOYR 3/2); 
loam; moderate fine subangular blocky 
structure; hard; friable; slightly 
sticky; gradual boundary 
Dark brown (lOYR 3/3); loam; weak fine 
subangular blocky structure; hard; fri­
able; slightly sticky; abrupt boundary 
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Profile 110 (continued) 
IIC2 345-488 Dark brown (lOYR 4/3); fine sandy loam; 
136-192" massive; slightly hard; friable; 
slightly sticky 
Profile 111 
Location: 
Natural drainage: 
Parent material: 
Slope : 
SEi NE| Sec 16, T78N-R28W, Dallas County 
Well drained 
Alluvium 
Nearly level floodplain 
norizon 
A1 
IIA1 
11 AC 
IICl 
IIC2 
IIIAlb 
Depth 
cm, in. 
0-15 
0-6"  
Description 
15-30 
6-12" 
30-43 
12-17' 
43-307 
17-121" 
307-315 
121-124" 
315-330 
124-130' 
Very dark brown (lOYR 2.5/2); loam; 
moderate medium platy and moderate fine 
subangular blocky structure; slightly 
hard; friable; slightly sticky; few 
thin pale brown (lOYR 6/3) sand lenses; 
abrupt boundary 
Very dark brown (lOYR 2.5/2); loam; 
moderate fine subangular blocky struc­
ture; slightly hard; friable ; slightly 
sticky; gradual boundary 
Very dark grayish brown (lOYR 3/2); 
loam; moderate fine subangular blocky 
structure; hard; friable; slightly 
sticky; gradual boundary 
Very dark grayish brown (lOYR 3/2); 
loam; weak fine subangular blocky 
structure; hard; friable; slightly 
sticky; abrupt boundary 
Pale brown (lOYR 5/3); fine loamy sand; 
massive; hard; friable; slightly sticky; 
abrupt boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; weak fine subangular 
blocky structure; hard; firm; slightly 
plastic; gradual boundary 
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Profile 111 (continued) 
IIIACb 330-365 
130-144' 
iiici 365-396 
144-156" 
IIIC2 396-447 
156-176" 
447-487 
176-192" 
Dark grayish brown (lOYR 4/2); silty 
clay loam; moderate fine subangular 
blocky and strong fine prismatic struc­
ture; hard; firm; slightly sticky; 
gradual boundary 
Dark gray (5Y 4/1); loam; massive; hard; 
firm; slightly plastic; few medium 
strong brown (7.5YR 5/8) mottles; sand 
lense at 386 cm; abrupt boundary 
Brown (lOYR 5/2.5); fine sand; single 
grain; soft; loose; nonsticky; few-
medium yellowish brown (lOYR 5/6) mot­
tles; few coarse sand to medium gravel 
aggregates ; abrupt boundary 
Dark yellowish brown (lOYR 4/4); gravel­
ly loamy fine sand; single grain; soft; 
very friable; nonsticky; common coarse 
yellowish red (5YR 5/8) mottles 
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Profile 112 
Location: 
Natural drainage: 
Parent material: 
Slope; 
Depth 
Horizon cm. in. 
Al 
A2 
B1 
B2 
33 
Cl 
0-23 
0-9" 
23-43 
9-17" 
43-86 
17-34" 
86-119 
34-4?" 
119-143 
47-58" 
147-243 
58-96" 
SWi NWi Sec 15. T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age, late 
Sangamon paleosol 
10^, convex, southwest 
Description 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; moderate fine subangu-
lar blocky structure; slightly hard; 
friable; slightly sticky; gradual 
boundary 
Dark brown (lOYR 3/3); silty clay loam; 
moderate fine subangular blocky struc­
ture; slightly hard; friable; slightly 
sticky; clear boundary 
Dark brown (lOYR 4/3); silty clay loam; 
strong fine angular blocky structure; 
hard; firm; sticky; gradual boundary 
Dark brown (lOYR 4/3); silty clay loam; 
strong medium angular blocky structure; 
hard; firm; slightly plastic; gradual 
boundary 
Dark brown (lOYR 4/3); silty clay loam; 
moderate medium angular blocky struc­
ture; hard; firm; sticky; gradual 
boundary 
Yellowish brown (lOYR 5/4); silty clay 
loam; massive; hard; firm; slightly 
plastic; few fine gray (lOYR 5/1) and 
few medium yellowish brown (lOYR 5/8) 
mottles; few fine black concretions 
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Profile 113 
Location: 
Natural drainage: 
Parent material: 
Slope I 
Depth 
Ho ri zon cm, in. 
A1 
IIA2 
II31 
II32t 
IIB3 
IICl 
IIC2 
0-10 
0-4" 
10-20 
4-8" 
20-30 
8-12" 
30-40 
12-16" 
40-76 
16-30" 
76-132 
30-52" 
132-198 
52-78" 
198-244 
78-96" 
SW| ml Sec 15, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
9%, convex, southwest 
Description 
Very dark grayish "brown (lOYR 3/2); 
loam; moderate fine granular structure; 
hard; friable; slightly plastic; clear 
boundary 
Very dark gray (lOYR 3/1.5); sandy clay 
loam; moderate fine granular structure; 
hard; friable; slightly sticky; grainy 
gray coatings on peds evident when dry; 
abrupt boundary 
Very dark gra^y- (lOYR 3/1); sandy clay 
loam; moderate fine subangular blocky 
structure; hard; friable; slightly 
plastic; gray coating on peds evident 
when dry; clear boundary 
Dark brown (lOYR 4/3); sandy clay loam; 
strong fine subangular blocky structure; 
hard; firm; plastic; clear boundary 
Dark yellowish brown (lOYR 4/4); clay; 
strong medium angular blocky structure; 
very hard; very firm; plastic; gradual 
boundary 
Dark yellowish brown (lOYR 4.5/4); 
sandy clay loam; moderate medium angular 
blocky and moderate medium prismatic 
structure; hard; firm; slightly plastic; 
gradual boundary 
Dark yellowish brown (iOYR 4/4); sandy 
clay loam; weak medium prismatic struc­
ture; hard; firm; slightly plastic; com­
mon medium gray (lOYR 5/1) mottles; 
gradual boundary 
Dark yellowish brown (lOYR 4/4); sandy 
clay loam; massive; hard; firm; slightly 
plastic; many medium light gray (lOYR 
6/1) mottles; few fine black concretions 
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Profile 115 
Location: 
Natural drainage: 
Parent material: 
Slope; 
Horizon 
ABp 
B1 
B21t 
B22t 
B3 
Cl 
Depth 
cm, in. 
0-20 
0-8"  
20-41 
8-16" 
41-61 
16-24" 
61-81 
24-32" 
81-120 
32-47" 
120-366 
47-144" 
NWi Sec 15, T78N-R28W, Dallas County 
Well drained 
Loess, Wisconsin age 
Vfo, convex ridge 
Description 
Very dark grayish brovm (lOYR 3/2); 
silty clay loam; weak fine subangular 
blocky structure; hard; friable ; slight­
ly plastic; common medium dark brown 
(lOYR 3/3) mottles inclusion of B1 by 
mixing; abrupt boundary 
Dark brown (lOYR 3/3); silty clay loam; 
moderate fine subangular blocky struc­
ture; hard; firm; slightly plastic; 
clear boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay; strong fine angular blocky struc­
ture; very hard; firm; plastic; few fine 
ferro-manganese shot; thin continuous 
clay skins; gradual boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay; strong medium angular blocky 
structure; very hard; firm; plastic; 
few very fine ferro-manganese shot; 
medium continuous clay skins; gradual 
boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; moderate medium angular blocky 
and strong medium prismatic structure; 
hard; firm; slightly plastic; few fine 
yellowish brown (lOYR 5/6) mottles; few 
very fine ferro-manganese shot; gradual 
boundary 
Yellowish brown (lOYR 5/^); silty clay 
loam; weak coarse prismatic structure; 
slightly hard; friable; slightly sticky; 
few fine ferro-manganese shot; abrupt 
boundary 
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Profile 115 (continued) 
C2 366-396 Dark "brown (lOYR 4/3) ; silty clay loam; 
144-156" weak coarse prismatic structure; hard; 
friable; slightly sticky; few fine ferro-
manganese shot; abrupt boundary 
IIA2 396-44? Yellowish brown (lOYR 5/4); loam; weak 
156-176" fine subangular blocky structure; very 
hard; friable ; slightly sticky; clear 
boundary 
II31 447-498 Strong brown (7.5YR 5/6); clay loam; 
176-192" strong medium angular blocky structure; 
extremely hard; very firm; very plastic; 
thick continuous clay skins 
Profile 116 
Location: 
Natural drainage: 
Parent material: 
Slope : 
Horizon 
Alp 
A2 
B1 
B2t 
Depth 
cm, in. 
0-10 
0-4" 
10-33 
4-13" 
33-56 
13-22" 
56-96 
22-38' 
NEi NEi Sec 16, T78N-R28W, Dallas County 
Moderately well drained 
Loess, Wisconsin age 
1^, convex ridge 
Description 
Very dark brown (lOYR 2/2); silty clay 
loam; moderate fine subangular blocky 
structure; very hard; firm; slightly 
plastic ; abrupt boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; moderate medium platy 
and moderate fine subangular blocky 
structure; hard; friable; slightly 
sticky; abrupt boundary 
Dark brown (lOYR 4/3); silty clay loam; 
strong fine subangular blocky structure; 
hard; firm; slightly plastic; few coarse 
sand grains; gradual boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay; strong medium angular blocky 
structure; very hard; very firm; plastic; 
few very fine ferro-manganese shot; 
gradual boundary 
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Profile 116 (continued) 
B3 96-127 Grayish brown (lOYR 5/2); silty clay; 
38-50" moderate medium an^lar blocky and 
moderate medium prismatic structure; 
very hard; firm; slightly plastic; few 
coarse yellowish brown (lOYR 5/6) mot­
tles; few medium ferro-manganese shot; 
gradual boundary 
CI 127-137 Grayish brown (lOYR 5/2); silty clay 
50-54" loam; massive; very hard; friable; 
slightly sticky; common medium yellow­
ish brown (lOYR 5/6) mottles; few 
medium ferro-manganese shot; abrupt 
boundary 
C2 137-1^7 Yellowish brown (lOYR 5/8); clay loam; 
54-58" massive; very hard; firm; slightly 
plastic; few coarse grayish brown (lOYR 
5/2) mottles; abrupt boundary 
C3 147-244 Grayish brown (lOYR 5/2); silty clay 
58-96" loam; massive; hard; friable; slightly 
plastic; many coarse yellowish brown 
(lOYR 5/6) mottles; few medium ferro-
manganese shot 
Profile 117 
Location: 
Natural drainage: 
Parent material: 
Slope: 
Horizon 
A1 
A2 
Depth 
cm, in. 
0-10 
0-4" 
10-15 
4-6" 
NEi NEè Sec 16, T78N-R28W, Dallas County 
Well drained 
Loess; Wisconsin age 
1%, convex ridge 
Description 
Very dark brown (lOYR 2/2); silty clay 
loam; moderate medium platy and moder­
ate fine granular structure; hard; fri­
able; slightly sticky; abrupt boundary 
Very dark grayish brown (lOYH 3/2); 
silty clay loam; strong fine platy struc­
ture; slightly hard; friable; slightly 
sticky; abrupt boundary 
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Profile 117 (continued) 
Bit 15-36 Dark yellowish brown (lOYR 4/4); silty 
6-14" clay loam; strong fine subangular blocky 
structure; hard; firm; slightly sticky; 
gradual boundary 
B21t 36-61 Dark yellowish brown (lOYR 4/4); silty 
14-24" clay; strong fine subangular blocky and 
strong fine angular blocky structure; 
very hard; firm; plastic; gradual 
boundary 
B22t 61-86 Dark yellowish brown (lOYR 4/4); silty 
24-33" clay; strong medium angular blocky 
structure; very hard; firm; plastic; 
gradual boundary 
B3 86-104 Brown (lOYR 5/3); silty clay loam; 
33-41" moderate medium prismatic and strong 
medium angular blocky structure; very 
hard; firm; slightly plastic; few fine 
black concretions; few coarse sand 
grains; abrupt boundary 
IICl 104-173 Yellowish brown (lOYR 5/4); clay loam; 
41-68" weak fine subangular blocky structure; 
hard; firm; plastic; common fine grayish 
brown (lOYR 5/2) mottles; gradual 
boundary 
IIC2 173-244 Light grayish brown (lOYR 6/2); clay 
68-96" loam; massive; very hard; firm; slightly 
plastic; common medium yellowish red 
(5YR 4/6) mottles; few fine soft black 
concretions 
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Profile 118 
Location; 
Natural drainage: 
Parent material: 
Slopes 
Depth 
Horizon cm, in. 
Alp 
A2 
B1 
B2 
B3 
IICl 
0-15 
0-6" 
15-25 
6-10" 
25-38 
10-15" 
38-66 
15-26" 
66-86 
26-34" 
86-127 
34-50" 
NEi NEi Sec 16, T78N-R28W, Dallas County 
Well drained 
Loess, Wisconsin age 
Convex ridge 
Description 
Very dark grayish brown (lOYR 3/2); 
silty loam; weak fine subangular blocky 
structure; slightly hard; friable; 
slightly sticky; abrupt boundary 
Dark brown (lOYR 3/3); silty clay loam; 
moderate fine subangular blocky struc­
ture; slightly hard; friable; slightly 
sticky; white (lOYR 8/1) coating on 
peds; clear boundary 
Dark yellowish brown (lOYR 3/4); silty 
clay loam; moderate fine angular blocky 
structure; hard; friable; slightly 
plastic; few grainy gray coatings in 
upper part; clear boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; strong fine angular blocky 
structure; very hard; firm; slightly 
plastic; few gray coatings on peds; 
gradual boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; moderate fine angular blocky 
and weak fine prismatic structure; very 
hard; firm; slightly plastic; few fine 
black concretions; abrupt boundary 
Yellowish brown (lOYR 5/^); clay loam; 
moderate medium prismatic and weak fine 
angular blocky structure; very hard; 
firm; slightly plastic; many gray coat­
ings on ped faces 
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Profile 119 
Location: 
Natural drainage: 
Parent material; 
Slope : 
Horizon 
Alp 
B1 
IIB21 
IIB22 
II33 
IIICl 
Depth 
cm, in. 
0-12 
0-5" 
12-25 
5-10" 
25-43 
10-17" 
43-64 
17-25" 
64-94 
25-37" 
94-122 
37-48" 
NEi NEi Sec 16, T78N-R28W, Dallas County 
Well drained 
Glacial till, Kansan age 
6%, convex south 
Description 
Very dark brown (lOYR 2/2); clay loam; 
massive; very hard; firm; slightly 
plastic; clear "boundary 
Dark yellowish "brown (lOYR 3/^) : clay 
loam; moderate fine subangular "blocky 
structure; hard; firm; slightly plastic; 
abrupt boundary 
Dark yellowish brown (lOYR 4/4); clay 
loam; moderate fine angular blocky 
structure; hard; firm; slightly plastic; 
stone line at 25 cm; gradual boundary 
Yellowish brown (lOYR 5/^): clay loam; 
strong medium angular blocky structure; 
very hard; firm; slightly plastic; 
gradual boundary 
Yellowish brown (lOYR 5/4); clay loam; 
moderate medium angular blocky struc­
ture; hard; friable; slightly plastic; 
abrupt boundary 
Gray (lOYR 5/1); silty clay loam; 
moderate medium prismatic structure; 
very hard; firm; slightly plastic; 
common medium yellowish 
brown (lOYR 5/8) mottles 
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Profile 120 
location: 
Natural drainage: 
Parent material: 
Slope: 
Horizon 
Depth 
cm, in. 
0-13 
0-5" 
13-15 
5-6" 
15-25 
6-10" 
25-58 
10-23" 
58-64 
23-25" 
64-81 
25-32" 
81-94 
32-37" 
94-175 
37-69" 
S2i SE| Sec 16, T78N-R28W, Dallas County 
Well drained 
Alluvium 
2^, concave, southwest 
Description 
Very dark ^ay (lOYR 3/1); clay loam; 
moderate fine granular structure; hard; 
friable; slightly sticky; abrupt 
boundary 
Dark brown (lOYR 3/3); medium sandy 
loam; massive ; slightly hard; friable ; 
slightly sticky; abrupt boundary 
Black (lOYR 2/1); clay loam; weak fine 
subangular blocky structure; very hard; 
firm; slightly plastic; gradual boundary 
Black (lOYR 2/1); silty clay loam; 
moderate fine subangular blocky struc­
ture; hard; friable; slightly sticky; 
abrupt boundary 
Dark brown (lOYR 3/3); silty clay loam; 
moderate fine subangular blocky struc­
ture; hard; friable; slightly sticky; 
clear boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; weak fine granular 
structure; hard; friable; slightly 
sticky; clear boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; strong medium angular 
blocky structure; very hard; very firm; 
plastic ; clear boundary 
Dark brown (lOYR 3/3) ped interiors; 
very dark grayish brown (lOYR 3/2) ped 
coatings ; clay; strong medium prismatic 
structure; extremely hard; very firm; 
plastic; many fine dark yellowish brown 
(lOYR 3/4) mottles; gradual boundary 
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Profile 120 (continued) 
175-221 Dark brown (lOYR 3/4); clay loam; weak 
69-87" coarse prismatic structure; very hard; 
firm; slightly plastic; gradual boundary 
22I-25I Finely marbled with very dark grayish 
87-99" brown (lOYR 3/2) and dark brown (lOYR 
3/3); medium sandy loam; massive; hard; 
firm; slightly sticky; slightly brittle 
when moist; gradual boundary 
251-279 Gray (lOYR 5/1); clay loam; weak fine 
99-110" subangular blocky structure; very hard; 
firm; plastic; many fine dark reddish 
brown (2.5YR 3/4) mottles; clear 
boundary 
279-305 Strong brown (7.5%% 5/8); clay loam; 
110-120" weak fine subangular blocky structure; 
very hard; firm; sticky; many fine gray 
(lOYR 6/1) and common medium black 
(N 2/0) mottles; clear boundary 
305-356 Gray (lOYR 6/1); silty clay; weak fine 
120-140" subangular blocky structure; very hard; 
firm; slightly plastic; common medium 
yellowish brown (lOYR 5/8) and few fine 
black (N 2/0) mottles; clear boundary 
356-404 Light gray (5Y 6/1); silty clay; massive; 
140-159" very hard; firm; slightly plastic; com­
mon yellowish brown (lOYR 5/8) mottles; 
clear boundary 
404-488 Gray (5Y 5/1); silt loam; thinly lami-
159-192" nar; slightly hard; friable; nonsticky; 
common medium yellowish brown (lOYR 
5/8) mottles in rhizospheres; clear 
boundary 
488-554 Dark gray (N 4/0); silt loam; thinly 
I92-2I8" laminar; slightly hard; friable; non-
sticky; common medium light olive 
brown (2.5Y 5/6) mottles; 
Penetration below 554 cm but no recovery of materi­
al, assumed to be sandy 
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Profile 121 
Location: SWi KW^ Sec 15. T78N-R28W, Dallas County 
Natural drainage: Well drained 
Parent material; Loess, Wisconsin age 
Slope; 1%, convex ridge 
Depth 
Horizon cm, in. Description 
Ap 0-15 Dark "brown (lOYR 3/3)î silty clay loam; 
(286 0-6" weak fine granular structure; slightly 
hard; friable; slightly sticky; abrupt 
boundary 
A1 15-28 Very dark brown (lOYR 2/2); silty clay 
(28?) 6-11" loam; strong fine subangular blocky 
(288) structure; slightly hard; friable; 
slightly sticky; clear boundary 
31 28-56 Dark yellowish brown (lOYR 4/4-) ; silty 
(289) 11-22" clay loam; strong fine angular blocky 
(290) structure; hard; friable; slightly 
sticky; gradual boundary 
B21t 56-86 Yellowish brown (lOYR 5/^); silty clay; 
(291) 22-34" strong fine angular blocky structure; 
(292) very hard; firm; slightly plastic; 
(293) gradual boundary 
B22t 86-112 Yellowish brown (lOYR 5/^): silty clay; 
(294) 34-44" strong fine an^lar blocky and strong 
(295) medium prismatic structure; very hard; 
(296) firm; slightly plastic; gradual boundary 
33 112-14? Yellowish brown (lOYR 5/6); silty clay 
(297) 44-58" loam; moderate medium angular blocky and 
(298) moderate medium prismatic structure; 
(299) hard; friable; slightly sticky; pale 
(300) brown (lOYR 6/3) in and around root 
channels; few fine black concretions; 
gradual boundary 
CI 147-274 Yellowish brown (lOYR 5/^); silty clay 
(301- 58-108" loam; weak medium angular blocky struc-
306) ture; hard; friable ; slightly sticky; 
clear boundary 
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Profile 121 (continued) 
C2 
03 
C4 
C5 
C6 
IIAllb 
IIA12b 
IIA2b 
IIBltb 
IIB21tb 
274-305 Finely marbled with yellowish brown 
108-120" (lOYR 5/^) and brownish yellow (lOYR 
6/6); silty clay loam; massive; hard; 
friable; slightly sticky; many fine 
black (N 2/0) flecks ; clear boundary 
305-350 Grayish brown (lOYR 5/2); silty clay 
I2O-I38" loam; massive; hard; friable; slightly 
sticky; 10^ medium yellowish brown 
(lOYR 5/8) mottles; few black concre­
tions less than 1 mm; clear boundary 
350-368 Yellowish brown (lOYR 5/^); silty clay 
138-145" loam; massive; hard; friable; slightly 
sticky; abrupt boundary 
368-373 Finely marbled with yellowish brown 
145-147" (lOYR 5/8) and brown (lOYR 5/3); silty 
clay loam; massive; hard; friable ; 
slightly sticky; abrupt boundary 
373-378 Dark yellowish brown (lOYR 4/4); clay 
147-149" loam; moderate medium prismatic struc­
ture; hard; firm; slightly plastic; 
abrupt boundary 
378-383 Brown (lOYR 5/3): loam; moderate medium 
149-I5I" platy structure; hard; friable; slightly 
sticky; abrupt boundary 
383-391 Dark yellowish brown (lOYR 4/4); gritty 
151-154" silty clay loam; weak fine platy struc­
ture; hard; friable; slightly sticky; 
clear boundary 
391-417 Brown (lOYR 5/3); gritty silty clay 
154-164" loam; weak fine platy structure; slight­
ly hard; friable; slightly sticky; 
abrupt boundary 
417-457 Dark yellowish brown (lOYR 4/4); gritty 
164-180" silty clay; strong fine subangular 
blocky structure; very hard; very firm; 
slightly plastic; clear boundary 
457-472 Brown (lOYR 5/3) ped interiors; dark 
180-186" brown (lOYR 4/3) ped coatings; clay; 
strong fine suban^lar blocky structure; 
very hard; very firm; plastic; few fine 
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reddish yellow (y.^YR 6/8) and few fine 
black (N 2/0) mottles; clear boundary 
IIB22tb 472-488 Light grayish brown (lOYR 6/2); clay; 
186-192" strong fine angular blocky structure; 
very hard; very firm; plastic; 
medium red (2.5YR 4/8) mottles 
Profile 122 
Location; 
Natural drainage; 
Parent material: 
Slope: 
Depth 
Horizon cm, in. 
A1 
•DT 
B2t 
B3 
CI 
0-15 
0-6"  
15-28 
6-11" 
28-56 
11-22" 
56-81 
22-32 
81-122 
32-48" 
SWi mi Sec 15, T78N-R28W, Dallas County 
Well drained 
Loess, Wisconsin age 
Nearly level top of nob hill 
Description 
Very dark brown (lOYR 2/2); silty clay 
loam; moderate fine subangular blocky 
structure; slightly hard; friable; 
slightly sticky; some coarse sand and 
fine gravel; clear boundary 
Marbled with very dark brown (lOYR 2/2) 
and dark brown (lOYR 3/3); silty clay 
loam; strong fine blocky structure; 
hard; firm; slightly plastic; some 
coarse sand; gradual boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay; strong fine an^lar blocky struc­
ture; hard; firm; slightly plastic; few 
fine black concretions; medium continu­
ous clay skins; many roots; gradual 
boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; moderate medium angular 
blocky structure; hard; friable; slight­
ly sticky; medium discontinuous clay 
skins; many roots; gradual boundary 
Dark yellowish brown (lOYR 4/4); silty 
clay loam; weak medium angular blocky 
structure; hard; friable; slightly 
sticky; many roots 
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Profile 123 
location: 
Natural drainage: 
Parent material: 
Slope: 
norizon 
All 
Al 2 
A2 
B1 
B2 
33 
Cl 
Depth 
cm, in. 
0-25 
0-10" 
25-48 
10-19" 
48-53 
19-21" 
53-66 
21-26" 
66-89 
26-35" 
89-127 
35-50" 
127-190 
50-75" 
NE^ NE| Sec I6, T78N-R28W, Dallas County 
Moderately well drained 
Alluvium 
7^, linear, south 
Description 
Very dark brown (lOYR 2/2); silt loam; 
weak fine granular structure; slightly 
hard; friable; slightly sticky; gradual 
boundary 
Very dark brown (lOYR 2/2); very dark 
grayish brown (lOYR 3/2) dry; silt loam; 
weak fine granular structure; slightly 
hard; friable ; slightly sticky; gradual 
boundary 
Black (lOYR 2/1); dark gray (lOYR 4/1) 
dry; silt loam; moderate fine platy 
structure; slightly hard; friable; 
slightly sticky; gray coatings on peds; 
abrupt boundary 
Very dark brown (lOYR 2/2); silt loam; 
weak fine subangular blocky structure; 
slightly hard; friable; slightly; gray 
coating on peds; few fine gravels ; 
abrupt boundary 
Very dark gray (lOYR 3/1); silt loam; 
strong fine subangular blocky structure; 
slightly hard; friable; slightly sticky; 
gray coatings on peds; many fine pores; 
clear boundary 
Very dark gray (lOYR 3/1); loam; moder­
ate fine subangular blocky structure; 
continuous gray coatings on peds; 
slightly hard; friable; slightly sticky; 
many fine pores; clear boundary 
Dark gray (lOYR 4/1); clay loam; strong 
medium prismatic structure; hard; firm; 
sli^tly plastic; 30^ fine brown (lOYR 
4/3) mottles; gray coatings on peds; 
gradual boundary 
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C2 190-229 Gray (lOYR 5/1); clay loam; strong 
75_90" medium prismatic; structure; very hard; 
very firm; plastic; black (lOYR 2/1) in 
rhizosphere 
Location: 
Natural drainage; 
Parent material: 
Slope : 
Profile 124 
SWi NW| Sec 15, T78N-R28W, Dallas County 
7 meters west of profile 78 
Well drained 
Alluvium 
Natural levee 
Horizon 
All 
A12 
AI3 
A14 
CI 
C2 
C3 
Depth 
cm, in. 
0-8 
0-3" 
8-30 
3-12" 
30-33 
12-13' 
33-45 
13-18" 
45-53 
18-21" 
53-61 
21-24" 
61-66 
24-26" 
Description 
Grayish brown (lOYR 5/2); stratified 
fine sands and silt loam; massive; 
slightly hard; very friable; slightly 
sticky; abrupt boundary 
Very dark brown (lOYR 2/2); loam; mod­
erate fine subangular blocky; slightly 
hard; friable; slightly sticky; abrupt 
boundary 
Dark grayish brown (lOYR 4/2); loamy 
fine sand; massive; slightly hard; very 
friable; nonsticky; abrupt boundary 
Very dark brown (lOYR 2/2); silty clay 
loam; moderate fine subangular blocky 
structure; slightly hard; friable; 
slightly sticky; abrupt boundary 
Dark brown (lOYR 3/3): loamy fine sand; 
massive; slightly hard; very friable; 
nonsticky; abrupt boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; weak fine subangular 
blocky structure; slightly hard; fri­
able; slightly sticky; abrupt boundary 
Very dark grayish brown (lOYR 3/2); 
silty clay loam; strong fine platy 
structure; slightly hard; friable; 
slightly sticky; abrupt boundary 
3^0 
Profile 124 (continued) 
66-81 Light brownish gray (lOYR 6/2); fine 
26-32" sand; single grain; soft; loose; non-
sticky; abrupt boundary 
81-94 Very dark grayish brown (lOYR 3/2); 
32-37" silty clay loam; moderate fine pris­
matic structure; hard; friable; slightly 
sticky; abrupt boundary 
94-117 Very dark brown (lOYR 2/2); loam; strong 
37-46" fine subangular blocky structure; hard; 
friable; slightly sticky; clear boundary 
117-124 Very dark grayish brown (lOYR 3/2); fine 
46-49" sandy loam; massive; slightly hard; 
friable; nonsticky; clear boundary 
124-142 Very dark ^ay (lOYR 3/1); silt loam; 
49-56" moderate fine subangular blocky struc­
ture; hard; friable; slightly sticky; 
abrupt boundary 
142-152 Very dark grayish brown (lOYR 3/2); fine 
56-60" sandy loam; massive; sli^tly hard; 
very friable; slightly sticky; abrupt 
boundary 
I52-I88 Very dark grayish brown (lOYR 3/2); 
60-74" silt loam; moderate fine subangular 
blocky structure; hard; friable ; 
slightly sticky; abrupt boundary 
I88-I93 Dark brown (lOYR 3/3); loamy fine sand; 
74-76" massive; slightly hard; very friable; 
nonsticky; abrupt boundary 
193-244 Very dark grayish brown (lOYR 3/2); silt 
76-96" loam; weak fine subangular blocky struc­
ture; moderate medium platy and moderate 
medium angular blocky structure; slight­
ly hard; friable; slightly sticky; inter-
bedded; abrupt boundary 
244-249 Thinly laminated silt and sand 
96-98" 
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249-254 Light brownish gray (lOYR 5/2); sand; 
98-100" single grain; soft; loose; nonsticky; 
abrupt boundary 
254-264 Very dark brown (lOYR 2/2); silty clay 
100-104" loam; massive; hard; friable; slightly 
sticky; 10^ fine pale brown (lOYR 6/3) 
mottles; abrupt boundary 
264-279 Very dark brown (lOYR 2/2) ; silt loam; 
104-110" massive; hard; friable; slightly sticky; 
abrupt boundary 
279-300 Very dark grayish brown (lOYR 3/2); silt 
110-118" loam; strong fine platy structure; hard; 
friable; slightly sticky; abrupt 
boundary 
300-320 Very dark gray (lOYR 3/1); silty clay 
118-126" loam; moderate fine subangular blocky 
structure; hard; friable; slightly 
sticky; abrupt boundary 
320-348 Very dark gray (lOYR 3/1); silty clay 
126-137" loam; moderate fine platy structure; 
hard; friable; slightly sticky; abrupt 
boundary 
348-358 Very dark gray (lOYR 3/1); silty clay 
137-141" loam; weak medium platy structure; hard; 
friable; slightly sticky; clear boundary 
358-361 Very dark gray (lOYR 3/1); silty clay 
141-142" loam; moderate fine platy structure; 
slightly hard; friable; slightly sticky; 
abrupt boundary 
361-366 Very dark gray (lOYR 3/1); silty clay 
142-144" clay loam; weak medium blacky structure; 
hard; friable; slightly sticky; abrupt 
boundary 
366-368 Dark gray (lOYR 4/1); silt loam; strong 
144-145" very fine platy structure; slightly 
hard; friable; slightly sticky; common 
fine pores; abrupt boundary 
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368-378 Very dark gray (lOYR 3/1); silty clay 
145-149" loam; weak medium subangular blocky 
structure; hard; friable; slightly 
sticky; few worm turnings; abrupt 
boundary 
378-404 Very dark brown (lOYR 2/2); loam; mas-
149-159" sive; hard; friable; slightly sticky; 
clear boundary 
404-427 Dark gray (lOYR 4/1); silty clay loam; 
159-168" massive; hard; firm; slightly sticky; 
few small calcium carbonate concretions; 
few fine iron stains; abrupt boundary 
427-518 Dark gray (lOYR 4/1); silty clay loam; 
168-204" strong fine platy structure; slightly 
hard; friable; slightly sticky; numer­
ous roots; abrupt boundary 
5I8-559 Dark gray (lOYR 4/1); loamy sand; mas-
204-220" sive; slightly hard; very friable; 
sticky; 20^ fine yellowish brown (lOYR 
5/8) mottles 
3^ 3 
APPENDIX B. MECHANICAL ANALYSIS DATA 
Clay ([itn) 
Sample  Depth  F ine  Medium Coarse  Tota l  
no .  cm < .3  .5 -1  1 -2  <2  
Prof i l e  16  
46  0 -25  5 .2  8 .0  2 .4  15 .6  
47  25-43  15 .6  
48  43-64  18 .1  
49  64-91  29 .4  
50  91-122  12 .7  15 .2  3 .0  30 .8  
51  122-145  17 .0  15 .7  4 .1  36 .7  
52  145-213  28 .2  
53  213-259  24 .6  
54  259-262  17 .4  
55  262-284  9 .4  9 .4  3 .8  22 .5  
56  284-287  20 .2  
57  287-366  12 .3  12 .4  5 .0  29 .7  
58  366-391  32 .5  
59  391-437  32 .6  
60  437-480  13 .4  
Prof i l e  17  
84  0 -10  4 .4  8 .2  3 .7  16 .3  
85  10-25  17 .4  
86  25-43  25 .0  
87  43 -64  23 .4  
88  64-97  14 .7  11 .4  3 .5  29 .6  
89  97-124  13 .1  10 .6  4 .7  28 .4  
90  124-150  25 .8  
91  150-180  14 .1  12 .6  4 .6  32 .7  
92  180-251  29 .0  
93  251-305  12 .2  11 .5  4 .6  28 .3  
Silt (Urn) 
Very  Very  Sand  
f ine  F ine  Medium Coarse  coarse  64  m Grave l  
2 -4  4 -8  8 -16  16-32  32-64  -2tn in  >2mm 
3 .5  4 .6  10 .1  19 .5  13 .6  30 .2  
3 .5  5 .4  9 .7  19 .4  14 .1  29 .6  
3 .5  4 .4  10 .8  19 .9  12 .1  28 .3  
4 .2  5 .0  11 .9  20 .6  12 .6  14 .9  
5 .9  7 .6  17 .0  23 .1  9 .6  4 .7  
5 .1  7 .6  13 .9  21 .3  8 .0  5 .7  
2 .3  5 .1  6 .0  10 .7  11 .2  33 .3  
3 .1  2 .7  6 .2  9 .3  11 .2  40 .9  
1 .3  3 .1  2 .2  4 .2  5 .3  65 .4  
2 .2  2 .5  5 .4  7 .6  9 .5  48 .4  
1 .3  2 .3  3 .8  5 .4  7 .1  59 .1  
5 .3  4 .6  8 .0  8 .8  8 .9  32 .5  
4 .2  8 .1  8 .9  11 .7  8 .6  25 .2  
3 .2  7 .8  7 .4  11 .0  7 .5  30 .2  
1 .4  1 .1  2 .0  2 .8  5 .7  72 .1  
3 .6  5 .2  10 .5  19 .8  12 .2  29 .2  
4 .4  5 .4  11 .1  8 .0  23 .6  27 .6  
3 .4  5 .7  9 .8  15 .7  10 .4  27 .8  
3 .5  6 .0  10 .0  17 .5  10 .5  27 .1  
4 .3  5 .9  8 .8  12 .5  9 .6  28 .0  
4 .1  6 .1  9 .5  14 .2  10 .7  24 .9  
4 .2  6 .2  7 .9  14 .4  10 .3  28 .9  
4 .2  8 .1  15 .8  26 .5  9 .6  0 .6  
4 .2  7 .7  16 .9  28 .6  11 .1  0 .3  
5 .1  6 .9  16 .0  30 .8  11 .9  0 .3  
Clay  (gm)  
1 ample  Depth  F ine  Medium Coarse  Tota l  
no .  cm < .5  . 5 -1  1 -2  <2  
94  305-333  26 .1  
95  333-470  23 .9  
96  470-505  23 .2  
97  505-546  9 .5  7 .7  4 .7  21 .9  
98  546-559  27 .5  
99  559-574  15 .2  
100  574-592  11 .0  10 .5  7 .0  28 .5  
101  592-617  22 .1  16 .9  5 .4  44 .4  
102  617-653  36 .0  
103  653-676  13 .9  12 .4  3 .9  30 .3  
104  676-701  11 .8  12 .6  2 .6  27 .0  
105  701-721  28 .5  
106  721-737  28 .6  
107  737-749  5 .3  
108  749-757  20 .3  
109  757-782  4 .0  
110  782-808  3 .6  
111  808-838  3 .5  
112  838-848  31 .1  
113  848-859  2 .3  
114  859-874  31 .8  
115  874-899  30 .8  
116  899-917  31 .9  
117  917-940  31 .2  
118  940-960  31 .8  
119  960-1128  31 .7  
120  1128-1148  19 .0  
121  1148-1158  20 .4  
122  1158-1166  16 .1  
123  1166-1199  30 .8  
S i l t  ( ( im)  
Very  
f ine  F ine  Medium Coarse  
2 -4  4 -8  8 -16  16-32  
Very  Sand  
coarse  64  m Grave l  
32 -64  -2mm >2mm 
2 .9  6 .5  14 .8  31 .7  15 ,3  0 ,4  
2 .9  5 .1  13 .5  33 .1  18 .0  1 .8  
4 .5  7 .7  17 ,9  31 .7  11 .7  2 .2  
5 .7  9 .1  18 .0  21 .7  9 .9  11 .8  
5 .0  10 .3  19 .8  24 .6  6 .5  5 .2  
5 .0  7 .8  13 .2  16 .0  11 .7  29 .7  
4 .4  5 .7  9 .2  12 .3  8 .6  29 .6  
3 .8  4 .0  5 .0  5 .9  6 .4  28 .0  
4 .8  4 .5  5 .5  6 .9  7 .0  32 .2  
4 .3  4 .7  5 .6  8 .9  8 .1  36 .7  
6 .8  5 .7  5 .9  8 .0  8 .8  35 .0  
5 .5  5 .8  6 .7  8 .4  7 .6  34 .3  
4 .4  5 .1  6 .6  7 .6  7 .9  37 .9  
0 .2  1 .1  2 .3  2 .5  3 .7  84 .7  
3 .6  4 .4  5 ,0  6 ,4  5 .4  52 .2  
0 .3  1 .0  1 .8  1 .6  1 .8  88 .5  
0 .4  0 .8  1 ,5  1 .6  1 .3  89 .4  
1 .1  1 .1  2 .1  2 .1  3 .3  85 .7  
4 .6  5 .0  6 .0  11 .0  9 .8  30 .5  
0 .3  1 .6  3 .2  5 .5  6 .4  79 .4  
4 .2  5 .3  7 .1  8 .9  9 .3  30 .7  
4 .6  5 .5  8 .2  8 .1  7 .9  32 .3  
4 .8  5 .6  6 .9  9 .2  8 .6  31 .2  
4 .8  5 .7  7 .3  8 .5  8 .6  32 .1  
4 .6  5 .6  6 .9  8 ,7  10 .7  31 .4  
5 .1  5 .4  7 .6  8 .8  8 .4  30 .7  
2 .5  3 .7  3 .6  4 .5  6 .0  58 .4  
3 .2  4 .0  4 .3  5 .3  6 .4  53 .6  
2 .3  3 .1  3 .2  4 .7  6 .5  61 .6  
4 .1  5 .3  6 .5  7 .8  8 .4  34 .9  
•p-
La 
59 .9  
21 .5  
19 .1  
10 .3  
15 .3  
c lay  (  Urn)  
Sample Depth Fine Medium Coarse Total 
no. cm <.5  .5 -1  1 -2  <2  
124  1199-1219  30 .2  
125  1219-1250  30 .3  
126  1250-1280  30 .2  
127  1280-1311  30 .6  
128  1311-1341  30 .7  
129  1341-1372  30 .6  
130  1372-1402  30 .7  
131  1402-1433  29 .8  
132  1433-1463  28 .9  
133  1463-1494  31 .5  
134  1494-1524  29 .5  
135  1524-1554  29 .4  
136  1554-1585  28 .6  
137  1585-1615  28 .5  
138  1615-1646  38 .9  
139  1646-1676  28 .6  
140  1676-1707  28 .8  
141  1707-1737  28 .2  
142  1737-1768  28 .3  
143  1768-1798  28 .3  
144  1798-1829  28 .1  
145  1829-1859  28 .5  
146  1859-1890  28 .5  
147  1890-1920  28 .0  
148  1920-1951  28 .9  
Prof i l e  19  
156  0 -10  14 .9  10 .6  2 .6  28 .1  
157  10-23  37 .8  
Silt (u m) 
Very Very Sand 
fine Fine Medium Coarse coarse 64  m Gravel 
2-4  4 -8  8 -16  16-32  32-64  -2mm >2mm 
4 .9  5 .5  7 .7  8 .2  9 .0  32 .6  
4 .9  6 .1  7 .7  7 .3  8 .7  33 .0  
5 .1  6 .1  8 .1  8 .3  8 .6  31 .6  
5 .5  5 .1  7 .9  8 .6  8 .8  31 .4  
4 .9  3 .5  7 .1  8 .5  9 .3  32 .2  
4 .7  6 .0  6 .7  8 .1  9 .3  31 .8  
4 .9  6 .7  6 .5  8 .0  8 .7  31 .5  
5 .5  6 .2  6 .4  8 .7  7 .6  31 .9  
5 .1  6 .7  7 .1  8 .6  9 .4  31 .0  
4 .8  5 .4  7 .6  8 .5  8 .7  31 .9  
5 .7  5 .5  6 .5  9 .2  10 .2  31 .5  
6 .0  5 .7  6 .9  9 .3  9 .2  32 .6  
5 .0  6 .1  6 .5  8 .9  8 .3  34 .7  
6 .1  5 .4  7 .2  9 .6  9 .2  30 .9  
5 .3  6 .3  6 .7  9 .1  8 .5  31 .8  
5 .0  6 .7  8 .6  7 .5  12 .2  30 .4  
5 .2  6 .7  7 .1  9 .4  8 .1  32 .0  
5 .5  6 .9  7 .2  8 .6  8 .2  32 .4  
6 .2  5 .9  7 .5  9 .9  8 .6  32 .0  
6 .1  5 .6  7 .2  9 .3  8 .8  32 .6  
5 .6  6 .4  7 .6  8 .5  8 .7  31 .6  
5 .7  6 .3  7 .5  9 .8  8 .2  30 .6  
5 .6  6 .5  7 .3  8 .6  8 .3  31 .9  
5 .5  6 .4  7 .6  8 .4  7 .6  33 .8  
5 .4  6 .2  7 .8  9 .3  10 .1  31 .6  
3 .4  5 .6  9 .5  20 .1  11 .6  19 .1  
4 .0  6 .3  11 .8  22 .4  11 .6  4 .5  
Clay ( urn) 
Sample Depth Fine Medium Coarse Total 
no. cm <.5  .5 -1  1 -2  <2  
158  23-33  
159  33 -51  
160  51-81  
161  81-152  
162  152-224  
163  224-239  
Prof i l e  35  
165  0 -18  
166  18-30  
167  30 -64  
168  64 -86  
169  86-117  
170  117-183  
171  183-203  
172  203-213  
173  213-244  
Prof i l e  33  
187  0 -10  
188  10-30  
189  30-61  
190  61-97  
191  97-155  
192a  155-201  
192b  201-246  
12 .8  12 .5  
15 .7  15 .9  
10 .4  17 .4  
9 .6  8 .6  
8 .4  8 .3  
10 .4  8 .8  
14 .5  12 .2  
17 .6  12 .4  
12 .9  10 .6  
9 .4  9 .0  
19 .9  13 .6  
15 .8  16 .0  
10 .6  14 .4  
11 .3  14 .6  
13 .3  38 .6  
5 .5  37 .2  
33 .7  
4 .0  31 .8  
27 .2  
2 .9  21 .1  
3 .4  20 .2  
17 .7  
4 .4  23 .6  
4 .9  31 .6  
4 .0  34 .0  
30 .8  
2 .5  26 .0  
29 .1  
29 .9  
3 .4  21 .8  
30 .8  
5 .4  38 .9  
2 .4  34 .3  
30 .2  
6 .5  31 .5  
3 .9  29 .8  
Silt ( i-im) 
Very Very Sand 
fine Fine Medium Coarse coarse 64  m Gravel 
2-4  4 -8  8 -16  16-32  32-64  -2mm >2mm 
3 .3  7 .9  11 .9  22 .4  13 .3  1 .4  
3 .2  7 .8  13 .0  24 .4  11 .8  0 .8  
3 .7  7 .6  15 .4  26 .8  10 .8  0 .4  
3 .6  7 .1  15 .3  27 .1  12 .2  0 .5  
4 .0  5 .7  14 .6  29 .5  16 .7  0 .6  
2 .1  4 .9  13 .5  35 .7  18 .7  1 .4  
W 
-o 
3 .2  4 .3  6 .4  11 .2  9 .7  40 .2  
3 .6  3 .8  5 .6  9 .7  8 .4  34 .6  
2 .9  5 .5  5 .5  7 .0  8 .1  29 .3  
4 .5  5 .3  6 .6  7 .9  8 .1  30 .4  
4 .9  5 .6  7 .1  8 .5  8 .4  31 .8  
4 .1  6 .4  6 .6  8 .4  8 .4  31 .9  
5 .4  5 .4  7 .7  7 .9  8 .2  32 .9  
3 .7  6 .5  
4 .3  6 .1  
4 .6  5 .7  
5 .1  6 .5  
3 .4  6 .6  
3 .5  5 .2  
2 .5  4 .6  
4 .3  5 .7  
. 2  
11 .4  20 .2  
11 .7  20 .8  
12 .3  20 .0  
13 .7  18 .9  
10 .8  17 .4  
14 .6  27 .3  
9 .2  23 .3  
7 .7  11 .5  
7 .0  9 .2  
20 .0  20 .3  
14 .6  22 .2  
13 .5  17 .3  
13 .2  9 .4  
11 .8  15 .0  
15 .9  1 .2  
16 .8  15 .1  
8 .9  29 .3  
8 .9  34 .2  
clay (^ m) 
Sample  Depth  F ine  Medium Coarse  Tota l  
no .  cm < .5  .5 -1  1 -2  <2  
Profile 34  
193  0 -15  8 .6  11 .2  8 .3  21 .8  
194  15-28  26 .7  
195  28 -43  19 .5  14 .5  2 .2  36 .2  
196  43 -66  19 .1  15 .8  5 .2  40 .1  
197  66-107  34 .2  
198a  107-150  11 .2  14 .5  4 .8  30 .5  
198b  150-193  28 .9  
198c  193-239  10 .6  13 .4  4 .9  28 .9  
Profile 22  
719  0 -13  13 .4  8 .4  3 .6  25 .4  
720  13-25  33 .0  
721  25-56  18 .8  15 .3  0 .2  34 .3  
722  56 -76  17 .5  15 .9  4 .2  37 .6  
723  76-104  33 .8  
724a  104-132  15 .1  14 .7  3 .8  33 .6  
724b  132-160  30 .0  
724c  160-188  27 .2  
724d  188-216  7 .1  13 .2  3 .4  23 .7  
724e  216-244  23 .1  
Profile 21  
725  0 -13  18 .5  12 .0  2 .3  32 .8  
726  13 -30  19 .5  13 .8  3 .3  36 .6  
727  30 -46  16 .2  14 .1  4 .6  34 .9  
728  46 -71  31 .6  
Silt ( | im)  
Very Very Sand 
f ine  F ine  Medium Coarse  coarse  64  m Grave l  
2 -4  4 -8  8 -16  16-32  32-64  -2mm >2mra  
3 .4  4 .7  6 .9  11 .8  12 .1  37 .6  
3 .7  4 .7  6 .8  10 .1  10 .5  34 .9  
3 .8  4 .5  6 .6  8 .3  8 .1  30 .9  
1 .6  6 .4  6 .6  7 .1  7 .3  28 .4  
4 .3  5 .1  7 .1  7 .8  8 .5  30 .4  
4 .9  5 .9  7 .6  7 .8  8 .6  32 ,0  
4 .4  5 .7  7 ,1  9 .0  10 .0  31 .5  
4 .9  5 .8  7 .7  8  . 6  9 .5  32 .4  
2 .9  4 .6  8 .3  14 .1  11 .8  29 .6  
3 .3  5 .2  8 .8  15 .1  10 .4  22 .4  
4 .3  5  . 6  10 .0  17 .8  10 .2  15 .6  
2 .5  8 .4  13 .6  23 .0  10 .8  2 .4  
4 .8  8 .2  14 .9  23 .6  12 .4  0 .6  
4 .0  6 .9  14 .6  27 .2  12 .4  0 .6  
3 .9  7 .1  14 .7  30 .6  14 .1  0 .3  
4 .0  7 .2  15 .3  31 .4  12 .2  0 .4  
4 .7  7 .7  15 .4  31 .8  14 .9  0 .6  
3 .6  6 .2  15 .2  32 .6  17 .6  0 .5  
3 .5  6 .2  10 .8  22 .9  12 .7  9 .5  
4 .7  6 .2  15 .1  23 .7  11 .2  1 .4  
4 .7  6 .3  14 .7  26 .6  11 .8  0 .4  
3 .4  6 .3  14 .1  28 .6  13 .6  0 .2  
clay (urn) 
Sample Depth Fine Medium Coarse Total 
no.  cm < .5  .5 -1  1-2  <2  
729a  71-89  30 .3  
729b 89-109  14 .1  10 .9  2 .4  27 .5  
730  109-130  23 .1  
731  130-140  9 .1  9 .2  1 .5  19 .8  
732  140-152  23 .1  
733  152-168  26 .2  
Prof i l e  45  
734  0 -8  4 .9  7 .4  1 .9  14 .2  
735  8 -20  15 .2  
736  20-38  26 .1  
737  38-58  18 .2  12 .6  1 .4  29 .4  
738a  58-74  16 .4  12 .4  1 .0  29 .8  
738b 74-91  32 .6  
739a  91-109  32 .5  
739b 109-127  28 .8  
740a  127-142  13 .1  11 .4  1 .5  26 .0  
740b 142-157  23 .9  
741  157-188  4 .0  4 .9  4 .3  13 .2  
Prof i l e  4  
767  0 -13  3 .8  9 .8  2 .2  15 .8  
768  13-33  20 .8  
769a  33-53  14 .3  11 .0  2 .4  27 .8  
769b 53-79  16 .3  11 .8  4 .2  32 .3  
769c  79-94  13 .2  17 .3  2 .7  33 .2  
770a  94-119  32 .2  
770b 119-145  29 .8  
Silt (u m) 
Very 
fine Fine Medium Coarse 
2-4  4 -8  8 -16  16-32  
Very Sand 
coarse 64 m Gravel 
32-64  -2mm >2mm 
3 .2  6 .3  11 .6  30 .8  16 .0  0 .8  
4 .1  4 .9  13 .2  30 .7  16 .6  1 .5  
1 .4  5 .7  11 .7  32 .1  21 .1  2 .4  
2 .9  4 .4  13 .9  32 .7  19 .0  6 .0  
3 .8  7 .8  18 .0  32 .5  11 .2  2 .8  
2 .9  12 .9  17 .9  31 .3  7 .2  1 .4  
2 .4  3 .9  7 .9  17 .5  14 .0  36 .2  
2 .3  4 .7  8 .2  18 .2  12 .9  36 .2  
3 .1  4 .2  7 .9  13 .8  8 .4  32 .6  
3 .6  3 .3  9 .7  12 .5  10 .4  29 .5  
3 .1  6 .0  9 .9  17 .6  9 .4  22 .7  
3 .9  4 .5  12 .8  22 .1  12 .2  11 .0  
3 .8  5 .0  14 .3  24 .5  14 .0  3 .5  
3 .2  5 .9  6 .4  15 .7  13 .1  26 .6  
3 .7  4 .6  10 .3  14 .8  10 .0  25 .8  
3 .7  4 .5  10 .2  15 .3  11 .1  28 .9  
2 .8  3 .9  4 .8  7 .3  6 .2  60 .0  
4 .2  6 .0  11 .9  21 .1  13 .8  25 .0  
5 .1  5 .8  13 .0  19 .1  13 .2  21 .6  
2 .9  5 .9  10 .6  15 .4  12 .1  21 .5  
3 .8  5 .0  10 .6  14 .3  9 .3  21 .9  
2 .6  4 .8  8 .6  9 .0  12 .3  26 .2  
4 .2  5 .0  8 .5  12 .2  10 .3  26 .1  
4 .0  5 .0  8 .2  14 .8  9 .5  27 .3  
Clay  (urn)  
Sample  Depth  F ine  Medium Coarse  Tota l  
no .  cm < .5  .5 -1  1-2  <2  
771a  145-165  28 .0  
771b 165-188  13 .2  10 .3  4 .2  27 .7  
771c  188-211  26 .5  
772a  211-231  24 .1  
772b 231-251  21 .5  
772c  251-272  24 .4  
773a  272-282  23 .4  
773b 282-307  24 .4  
774a  307-323  29 .4  
774b 323-338  29 .8  
774c  338-353  28 .2  
774d 353-378  27 .1  
774e  378-404  29 .4  
775a  404-429  27 .7  
775b 429-455  26 .1  
775c  455-480  26 .2  
775d 480-505  25 .5  
775e  505-528  25 .0  
775f  528-551  26 .0  
775g  551-574  24 .1  
775h 574-597  22 .1  
775 i  597-620  20 .6  
775J  620-643  20 .6  
775k 643-665  24 .1  
776a  665-673  24 .8  
776b 673-688  16 .9  
776c  688-711  17 .7  
776d 711-732  18 .6  
Silt (u m) 
Very Very Sand 
fine Fine Medium Coarse coarse 64 m Gravel 
2-4  4 -8  8 -10  16-32  32-64  -2mm >2mm 
3 .8  5 .0  8 .7  19 .0  5 .2  27 .2  
5 .0  4 .7  9 .4  15 .0  9 .2  27 .5  
4 .5  5 .9  9 .8  16 .8  9 .7  24 .9  
4 .4  6 .0  10 .2  16 .6  9 .9  26 .1  
3 .9  5 .7  10 .2  15 .9  10 .5  29 .5  
4 .4  5 .7  11 .0  19 .8  11 .6  21 .1  
2 .4  6 .1  9 .9  19 .0  12 .2  24 .3  
2 .9  6 .1  11 .5  17 .4  11 .3  24 .1  
4 .0  7 .7  18 .2  28 .5  9 .1  0 .2  
4 .4  9 .6  13 .8  27 .8  12 .6  0 .8  
4 .6  7 .1  17 .0  36 .5  5 .0  0 .2  
3 .4  9 .3  19 .1  25 .1  13 .2  0 .5  
4 .4  7 .3  15 .5  28 .6  13 .6  0 .7  
3 .7  7 .1  14 .4  29 .4  15 .2  0 .3  
3 .8  6 .8  18 .6  29 .6  14 .0  1 .0  
3 .8  5 .9  15 .2  30 .8  15 .8  0 .5  
2 .2  5 .6  15 .7  42 .5  5 .8  0 .6  
1 .7  6 .4  16 .2  34 .4  13 .9  0 .6  
3 .2  4 .8  13 .8  32 .6  19 .4  1 .5  
3 .2  4 .3  13 .2  28 .3  7 .0  2 .7  
3 .2  5 .4  14 .7  44 .2  7 .2  1 .2  
2 .4  4 .6  12 .2  34 .1  19 .9  1 .8  
2 .8  4 .7  13 .1  33 .3  18 .0  3 .6  
3 .8  5 .6  17 .1  43 .7  4 .5  0 .7  
4 .9  9 .6  17 .9  25 .0  10 .2  6 .4  
4 .8  9 .6  15 .5  19 .3  8 .3  21 .6  
3 .3  11 .0  14 .2  22 .5  10 .8  19 .1  
4 .7  9 .8  16 .2  20 .5  8 .9  18 .8  
c lay  (  M. m)  
Sample  Depth  F ine  Medium Coarse  Tota l  
no .  cm < ,5  .5 -1  1 -2  >2  
777a  732-744  19 .8  
777b 744-757  25 .0  
778a  757-765  21 .6  
778b 765-772  34 .6  
779a  772-798  52 .4  
779b 798-820  43 ,5  
780  820-843  38 .8  
781a  843-866  30 .7  
781b 866-892  31 .2  
781c  892-917  28 .9  
781d 917-942  30 .0  
781e  942-952  29 .8  
781f  952-986  34 .5  
781g  968-993  36 .5  
78  Ih  993-1019  33 .5  
7811  1019-1039  34 .2  
781j  1039-1057  32 .0  
782a  1057-1082  31 .9  
782b 1082-1105  30 .8  
782c  1105-1130  30 .8  
782d 1130-1156  30 .7  
782e  1156-1171  30 .8  
782f  1171-1186  30 .4  
782g  1186-1201  32 .1  
782h 1201-1227  30 .8  
7821  1227-1247  30 .6  
782j  1247-1267  32 .4  
782k 1267-1288  31 .9  
S i l t  (um)  
Very Very Sand 
fine Fine Medium Coarse coarse 64  m Gravel 
2-4  4 -8  8-10  16-32  32-64  -2mm >2mm 
6 .0  10 .3  17 .2  22 .6  6 .1  16 .7  
5 .0  7 .0  11 .4  17 .0  9 .8  22 ,9  
5 .6  6 .9  11 .7  15 .8  8 .8  26 ,8  
3 .6  4 .0  10 .1  11 .1  8 .0  27 .0  
1 .9  3 .9  4 .6  6 .3  4 .6  25 .1  
4 .1  3 .4  6 .6  4 .7  8 .2  28 .1  
4 .2  4 .6  7 .0  5 .9  7 .2  30 .4  
4 .6  5 .8  5 .9  8 .4  8 .2  34 .0  
5 .4  5 .5  6 .7  9 .0  8 .2  31 .2  
4 .8  6 .1  6 .4  8 .3  8 .6  34 .0  
4 .4  5 .8  6 .7  8 .7  8 .2  33 .4  
4 .8  4 .8  6 .4  9 .2  8 .7  33 .0  
6 .7  4 .8  7 .6  9 .6  7 .8  27 .7  
5 .5  5 .4  6 .6  9 .2  8 .3  25 .5  
4 .5  5 .0  7 .0  9 .6  9 .4  25 .7  
5 .0  5 .2  6 .6  9 .4  9 .2  27 .6  
4 .8  6 .3  7 .2  9 .4  9 .6  29 .9  
4 .0  5 .7  7 .6  10 .0  9 .0  29 .3  
5 .0  5 .0  7 .0  10 .2  8 .6  30 .8  
4 .6  5 .6  7 .0  9 .5  8 .7  31 .6  
5 .3  5 .1  6 .7  9 .5  9 .3  30 .5  
5 .5  5 .2  6 .3  8 .4  8 .7  31 .7  
4 .8  6 .4  5 .4  9 .0  9 .2  32 .0  
4 .4  5 .3  7 .1  10 .4  8 .8  29 .1  
4 .6  5 .3  6 .7  9 .5  9 .4  30 .5  
4 .8  5 .0  6 .9  9 .5  9 .4  30 .5  
5 .8  6 .6  8 .1  9 .9  8 .6  27 ,3  
5 .1  5 .2  7 .1  8 .7  7 ,9  28 .8  
clay ( P-m) 
Sample  Depth  F ine  Medium Coarse  Tota l  
no .  cm < .5  .5 -1  1-2  >2  
7821  1288-1308  31 .5  
782m 1308-1328  30 .6  
782n 1328-1349  30 .0  
782o  1349-1369  31 .8  
782p 1369-1389  32 .6  
782q 1389-1415  32 .1  
783  1415-1430  32 .9  
784  1430-1445  33 .9  
785  1445-1460  32 .5  
786a  1460-1486  30 .6  
786b 1486-1511  31 .5  
786c  1511-1537  31 .5  
787a  1537-1557  32 .2  
787b 1557-1577  31 .4  
787c  1577-1598  31 .9  
788a  1598-1613  31 .9  
788b 1613-1631  33 .0  
789a  1631-1659  30 .3  
789b 1659-1679  31 .1  
789c  1679  1702  28 .6  
789d 1702-1725  28 .8  
789e  1725-1748  29 .4  
789f  1748-1834  28 .7  
789g  1834-1859  29 .7  
78  9h  1859-1885  28 .9  
7891  1885-1913  29 .0  
789j  1913-1941  26 .7  
Silt (H m) 
Very 
fine Fine Medium Coarse 
2-4  4 -8  8 -10  16-32  
Very Sand 
coarse 64 m Gravel 
32-64  -2mm >2mm 
5 .7  5 .6  7 .4  10 .5  5 .6  29 .7  
5 .5  4 .9  6 .2  9 .2  9 .1  30 .1  
4 .6  5 .0  7 .0  7 .9  9 .6  31 .2  
5 .3  4 .9  6 .4  9 .5  8 .5  30 .8  
4 .7  6 .5  5 .6  9 .1  8 .7  30 .3  
5 .5  4 .7  6 .6  7 .5  9 .3  31 .2  
5 .2  4 .8  7 .1  9 .8  9 .3  27 .8  
4 .4  6 .0  7 .6  9 .3  7 .4  27 .7  
4 .6  6 .5  7 .1  10 .0  9 .9  26 .7  
4 .7  5 .3  7 .5  8 .3  11 .0  30 .5  
5 .4  4 .9  7 .0  7 .5  9 .7  31 .8  
4 .6  7 .4  7 .4  10 .7  6 .4  30 .8  
5 .0  5 .3  8 .1  12 .3  6  , 0  30 .3  
5 .3  5 .6  6 .9  7 .8  9 .4  32 .2  
5 .0  4 .9  8 .5  12 .6  4 .6  30 .4  
5 .1  4 .9  6 .8  7 .1  9 .2  31 .7  
4 .7  5 .1  7 .3  7 .5  7 .6  28 .9  
5 .2  6 .0  6 .6  8 .6  9 .0  33 .1  
5 .5  4 .5  8 .3  8 .9  9 .3  30 .6  
4 .4  6 .5  9 .0  11 .3  5 .4  33 .0  
5 .0  3 .9  10 .8  13 .6  5 .8  31 .9  
5 .1  5 .1  8 .1  13 .2  3 .8  33 .3  
5 .2  5 .1  8 .4  12 .6  5 .9  32 .6  
5 .4  5 .4  7 .6  12 .5  5 .8  32 .1  
5 .2  5 .2  8 .0  8 .7  8 .7  32 .4  
4 .3  4 .8  6 .9  12 .7  4 .6  35 .7  
4 .3  6 .2  6 .5  11 .1  5 .2  39 .0  
Clay  (gm)  S i l t  (  IX m)  
Sample  
no .  
Depth  
cm 
Fine  
< .5  
Medium 
.5 -1  
Coarse  
1 -2  
Tota l  
>2  
Very  
f ine  
2 -4  
Fine  
4 -8  
Medium 
8-10  
Coarse  
16-32  
Very  
coarse  
32-64  
Sand 
64  m 
-2mm 
Prof i l e  32  
790  0 -10  7 .8  10 .4  2 .4  20 .6  3 .9  5 .3  8 .3  15 .4  13 .8  31 .8  
791  10-23  24 .5  2 .0  4 .2  7 .8  14 .8  11 .7  31 .2  
792  23-41  18 .7  12 .7  5 .6  37 .0  3 .3  9 .5  2 .5  10 .1  8 .3  27 .7  
793a  41-61  29 .3  16 .5  3 .6  49 .4  3 .0  3 .9  5 .8  6 .9  7 .5  22 .5  
793b 61-71  44 .5  2 .6  4 .8  5 .7  7 .5  6 .9  26 .0  
794a  71-97  39 .5  2 .8  4 .4  6 .9  7 .4  8 .1  27 .4  
794b 97-114  34 .4  3 .8  7 .0  5 .4  9 .8  10 .2  26 .2  
794c  114-127  30 .9  4 .1  4 .6  7 .3  9 .7  10 .2  30 .6  
795a  127-147  32 .0  4 .2  6 .1  11 .2  12 .9  9 .5  21 .7  
795b 147-168  15 .1  15 .0  4 .6  34 .7  4 .6  5 .3  8 .4  11 .8  11 .4  20 .8  
796a  168-190  32 .1  5 .5  5 .3  6 .7  8 .3  8 .3  30 .4  
796b 190-213  10 .1  16 .9  6 .8  33 .8  4 .3  6 .9  6 .4  8 .8  8 .0  29 .2  
797  213-244  31 .0  5 .0  5 .2  7 .4  8 .6  8 .0  31 .8  
Prof i l e  41  
798a  0 -13  5 .9  5 .4  2 .3  13 .7  2 .7  3 .7  7 .6  14 .0  11 .4  41 .6  
798b 13-30  18 .9  2 .9  3 .5  6 .6  11 .6  11 .5  41 .4  
799a  30-53  14 .1  8 .8  2 .7  25 .6  2 .6  3 .2  6 .7  10 .4  9 .7  38 .8  
799b 53-76  12 .4  8 .3  3 .5  24 .2  2 .2  4 .3  5 .4  10 .0  8 .7  41 .6  
800a  76-91  22 .8  3 .4  3 .8  7 .3  10 .3  9 .4  39 .9  
800b 91-107  19 .0  2 .9  4 .3  8 .1  12 .0  10 .7  40 .7  
801  107-132  4 .1  3 .5  1 .8  9 .4  0 .5  1 .4  3 .4  3 .1  3 .6  76 .5  
802a  132-155  16 .0  2 .0  5 .8  9 .7  12 .5  7 .8  43 .8  
802b 155-178  18 .3  3 .5  6 .0  9 .8  15 .3  13 .0  31 .5  
802c  178-201  6 .1  9 .5  2 .9  18 .5  4 .3  5 .9  10 .6  15 .1  12 .4  31 .7  
802d 201-224  19 .9  3 .4  6 .4  10 .4  15 .5  12 .1  29 .8  
802e  224-244  20 .7  4 .2  6 .1  10 .0  17 .5  11 .4  27 .1  
Grave l  
>2mm 
w 
w 
35^ 
APPENDIX G. MECHANICAL ANALYSIS STANDARDS 
Very Very 
fine Fine Medium Coarse coarse Sand 
Clay silt silt silt silt silt 64 |i 
ample <2 (z 2-4 (1 4-8 p 8-16 u 16-32 a 32-64p -2mm Total 
1 20.8 3.0 5.1 13.9 43.6 9.4 2.6 98.5 
2 21.0 2.6 4.2 11.2 45.0 10.5 3.2 97.8 
3 21.1 2.7 4.8 13.0 45.8 7.0 2.5 96.9 
4 20.3 2.6 4.5 12.4 26.3 22.1 2.9 97.6 
5 20.4 2.7 4.9 13.0 31.6 21.1 2.3 96.0 
6 21.6 3.1 4.8 12. 0 32.1 21.6 2.5 97.8 
7 20.2 5.3 3.5 12. 5 31.2 22.1 2.5 
2.4 
97.3 
8 20.8 3.0 4.4 11.3 31.7 22.9 96.5 
9 21.2 3.8 4.3 11. 31.2 22.2 2.5 96.6 
10 20.7 3.1 4.2 12.5 30.1 24.0 2.6 97.4 
11 20.8 2.6 5.2 11.3 33.0 21.2 4.0 98.1 
12 21.0 2.8 4.7 12.4 32.3 20.6 3.3 97.1 
13 20.7 3.3 5.6 12.2 32.7 20.0 3.8 98.2 
14 19.9 3.8 4.6 11.5 33.3 21.0 3.9 97.9 
15 19.9 3.4 5.3 12.0 33.0 20.4 3.7 97.8 
16 20.2 3.6 4.9 12.7 32.1 21.0 3.7 98.1 
17 20.4 3.3 4.4 14.6 30.9 20.1 3.7 97.4 
18 20.9 2.3 5.6 12.4 32.4 21.0 3.7 98.2 
19 20.7 2.9 4.9 12.1 32.9 20.2 3.6 97.4 
20 20.3 3.2 4.9 12.7 32.4 20.4 3.8 97.7 
21 20.0 3.2 4.2 12.0 31.0 23.2 3.3 96.9 
22 20.4 3.1 5.3 13.3 32.8 19.8 3.5 98.2 
23 20.6 3.2 4.3 13.0 32.5 20.3 3.3 97.5 
24 19.3 3.6 4.0 11.3 26.8 25.4 3.6 94.1 
25 20.3 3.7 3.6 13.5 32.7 21.1 3.5 98.4 
26 20.8 2.8 5.0 13.0 31.4 20.8 3.1 97.0 
27 20.1 3.1 5.1 10.9 30.6 23.3 3.6 96.6 
28 20.3 3.4 3.9 13.2 32.8 19.5 3.6 96.7 
29 20.5 3.2 4.6 12.4 33.0 20.1 3.2 97.2 
30 21.8 3.5 6.1 12.6 33.0 22.1 4.1 103.2 
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APPENDIX D. QUARTZ-FELDSPAR RATIOS, ORGANIC CARBON, GEOMETRIC 
MEAN DIAMETER, CALCIUM CARBONATE EQUIVALENT, pH 
AND PERCENT SECONDARY AGGREGATE 
Q/F 
Very Very Organic Secondary 
Sample coarse fine carbon aggregate 
# silt sand ^ pH CCE fo GMD AMD 
46 6.64 5.22 1.33 5.9 19.8 43.2 
47 0.64 6.5 19 .4 42.7 
48 0.40 6.3 17.4 40.7 
49 4.73 5.05 0.46 5.6 9.8 27.8 
50 4. 30 3.01 0.49 5.5 7.2 17.8 
51 2.29 3.27 0.12 5.4 6.1 17.3 
52 3.16 3.14 0.19 5.7 14.1 42.7 
53 0.11 6.0 18.0 49.1 
54 3.11 2.86 0.17 6.2 32.8 67.8 
55 0.09 6.2 21.8 55.0 
56 2. 78 3.97 6.2 27.7 62.8 
57 6.3 12.2 40.2 
58 2.67 4.36 6.4 9.9 33.4 
59 6.2 
60 6.3 
84 4.56 3.56 1.18 6.4 18.8 42.2 
85 0.52 6.7 18.6 42.8 
86 0.31 6.9 13.6 38.2 
87 0.27 7.0 14.1 37.9 
88 2.86 3.98 0.09 6.6 11.6 36.8 
89 3.12 3.17 0.28 5.8 11.5 35.1 
90 2.12 3.18 0.18 5.8 13.3 38.7 
91 1.46 1.45 0.62 5.8 56.42 
92 2.60 0.95 0.18 6.1 31.28 
93 0.11 6.4 35.69 
94 1. 76 1.50 0/S5 6.8 
95 0.46 7.9 97.0 
96 1.93 2.36 0.09 7.9 
97 5.81 5.27 0.54 7.4 10.2 24.8 
98 0.33 7.4 7.6 17.6 
99 0.14 7.5 17.9 41.0 
100 3.56 4.65 0.15 7.5 12.1 38.0 
101 2.92 4.48 0.14 7.5 7.3 33.5 
102 0.12 7.5 9.9 38.5 
103 2.81 4.53 0.12 8.0 13.2 43.2 
104 3.86 2.73 0.28 8.2 
105 8.3 8.20 12.6 41.5 
106 8.2' 7.32 13.8 44.3 
356 
Q/F 
Very Very Organic Secondary 
Sample coarse fine carbon aggregate 
# silt sand fo pH CCE % GMD AMD 
107 8.4 65.1 84.3 
108 8.2 22.6 57.0 
109 8.4 71.1 87.3 
110 8.4 
111 8.5 
112 3.29 2.89 8.3 
113 8.3 
114 8.2 
115 8 . 2  
116 8.2 
117 8 . 2  
118 8.2 
119 3.67 3.77 8.2 
120 8.3 
121 8.2 
122 8.3 
123 8 . 2  
124 7.1 
125 7.7 
126 7.4 
127 8 . 0  
128 7.7 
129 7.7 
130 7.7 
131 4.24 3.99 7.7 
132 7.2 
133 7.6 
134 7.4 
135 7.3 
136 6.8 
137 7.4 
138 7.4 
139 3.87 3.20 7.5 
140 7.5 
141 7.4 
142 7.4 
143 7.2 
144 7 . 3  
145 7.4 
146 7.4 
147 7.2 
148 7.4 
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Q/F 
Very Very Organic Secondary 
Sample coarse fine carbon aggregate 
n silt sand % pH CCE % GMD MID 
156 2.35 3.05 1.71 6.2 11.0 31.4 
157 0.66 5.9 6.4 17.9 
158 1.74 2.91 0.54 5.6 6.0 15.7 
159 1.79 2.12 0.42 5.5 6.0 15.1 
160 0.28 5.6 54.72 6.5 15.0 
l6l 0.21 5.8 72.76 7.0 15.9 
162 2.38 1.92 0.19 6.4 8.6 18.5 
163 2.68 2.80 0.16 7.8 11.4 21.6 
3.68 6.45 1.90 6.0 15.2 35.2 
l66 1.58 6.5 15.7 36.3 
167 2.45 5.00 0.31 6.6 11.9 31.0 
168 2.39 4.43 0.33 6.1 8.1 22.8 
169 2.50 4.03 0.34 5.0 8. < 26.6 
170 0.18 5.4 7.9 18.1 
171 2.03 3.72 0.11 5.5 11.9 30.6 
172 0.16 5.8 11.9 38.2 
173 0.14 5.9 12.8 41.6 
187 9.41 8.03 2.12 5.6 18.7 48.8 
188 0.72 6.0 12.8 42.4 
189 7.55 6.88 0.41 5.1 9.0 36.1 
190 5.24 3.23 0.24 5.8 10.2 37.6 
191 0.16 8.1 11.7 39.6 
192a 4.33 5.19 0.33 8.2 5.18 11.4 39.3 
192b 4.71 3.36 0.22 8.2 4.18 12.0 40.2 
193 10.60 5.71 2.22 5.6 18.2 47.0 
194. 
5.61 
0.94 5.6 14.7 43.6 
195 7.49 0.55 5.2 10.1 37.7 
196 6.32 4.81 0.32 5.1 8.6 35.0 
197 0.21 5.7 10.4 37.8 
198a 3.04 3.56 0.27 8.2 5.94 11.7 39.5 
198b 0.40 8.2 12.5 40.3 
198c 3.38 3.44 0.92 8.2 4.16 12.5 40.3 
719 4. 01 4.40 0.92 6.4 14.3 40.4 
720 
2.94 
0.45 6.4 9.9 32.5 
721 4.18 0.39 5.8 8.3 26.7 
722 1.41 3.20 0.22 5.7 6.1 15.8 
723 0.31 5.8 67.80 6.3 15.1 
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Q/F 
Very Very Organic Secondary 
Sample coarse fine carbon aggregate 
^ ^ "nT-T PPT? ^ # silt sand PH CCE fo GMD AMD 
724a 0.17 6.0 61.56 6.8 15.8 
724b 0.06 6.1 39.80 7.9 16.9 
724c Q.I3 6.4 47.30 8.1 16.8 
724d 1.45 2.60 0.13 7.5 21.85 9.2 18.3 
724e 1.95 2.53 0.26 8.0 9.9 19.5 
725 3.30 4. 03 1.40 5.9 8.2 23.2 
726 2.28 3.27 0.44 5.3 6.1 15.2 
727 2.49 2.91 0.46 5.6 6.4 15.1 
728 
2.44 
0.25 6.0 7.3 16.5 
729a 2.85 0.13 6.3 8.1 18.2 
729b 0.14 6.1 
730 0.13 7.0 95.50 11.2 22.8 
731 
2.66 
0.24 8.0 91.11 12.9 25.6 
732 2.13 0.39 8.0 5.85 9.4 19.0 
733 0.31 7.8 1.18 67.55 7.7 15.6 
734 4.88 5.85 2.69 5.7 23.6 48.9 
735 0.97 6.2 22.6 47.9 
736 0.28 6.7 14.3 41.9 
737 4.16 5.51 0.18 6.6 12.5 38.7 
738a 2.19 5.16 0.14 6.2 10.9 33.0 
738b 2.20 4.48 0.27 5.8 8.4 24.1 
739a 0.20 5.8 7.4 18.7 
739b 0.16 6.1 12.8 37.5 
740a 2.92 3.23 0.23 6.6 12. 7 36.8 
740b 1.96 0.30 7.7 14.5 39.6 
741 2.52 2.91 0.224 8.3 32.8 64.4 
767 4.01 6.08 2.57 6.4 17.4 38.6 
768 0.81 6.7 13.8 34.4 
769a 3.49 5.47 0.59 6.2 11.3 33.3 
769b 3.34 4.23 0.72 5.5 9.7 31.8 
769c 3.39 4.26 0.21 5.5 10.6 36.1 
770a 0.18 5.6 10.6 35.3 
770b 0.20 11.9 36.8 
771a 0.16 6.2 11.8 36.0 
771b 2.32 3.02 0.19 6.7 12.2 36.8 
771c 0.22 7.1 12.1 35.2 
772a 2.03 3.53 0.19 8.0 4.94 13.2 36.7 
772b 0.16 8.1 7.30 15.4 40.2 
772c 7.9 12.3 33.2 
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Q/F 
Very Very Organic Secondary 
Sample coarse fine carbon aggregate 
# silt sand % PK CCE % GKD AIvlD 
773a 2.42 2.70 7.9 14.0 36.6 
773b 8.1 13.2 35.7 
774a 0.29 7.7 66.71 
774b 7.9 60.70 
774c 7.7 86.75 
774d 7.9 
774e 8.0 86.86 
775a 0.27 8.0 
775b 8.1 72.95 
775c 1.90 2.48 8.0 
775d 8.1 62.74 
775e 8.1 
775f 8.1 
775g 8.1 90.06 
775h 2.28 4.39 8.2 
7751 8.2 93.40 
775j 8.1 
775k 8.0 81.99 
776a 7.6 
776b 7.6 96.63 
776c 0.33 7.9 
776d 0.36 7.4 99.00 
777a 6.49 7.03 0.40 7.6 11.2 27.7 
777b 0.31 8.0 11.9 33.6 
778a 0.14 7.5 13.7 37.0 
778b 0.31 7.5 9:9 34.9 
779a 5.40 4.99 0.11 7.5 5.7 29.3 
779b 5.24 5.11 0.19 7.6 7.7 34.0 
780 0.22 7.9 9.0 36.3 
781a 0.18 8.3 12.1 41.1 
781b 0.22 8.3 11.1 38.5 
781c 3.58 2.65 0.10 8.3 12.8 41.6 
781d 0.14 8.3 12.2 40.8 
781e 8.3 12.3 40.9 
781f 8.2 9.7 35.2 
781g 3.95 2.94 8.2 8.7 33.3 
781h 8.2 9.6 34.7 
7811 8.2 9.9 35.8 
781j 8.2 
782a 8.3 
782b 8.3 
782c 8.3 
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Q/F 
Very Very Organic Secondary 
Sample coarse fine carbon aggregate 
# silt sand fo PH CCE fo GMD AMD 
790 6.14 6.55 3.07 6.1 17.2 42.9 
791 1.16 6.3 15.6 42,3 
792 7.08 3.66 0.74 6.2 9.1 34.9 
793a 5.77 5.78 0.48 5.2 6.1 28.7 
793b 4.90 0.32 5.3 7.3 32.2 
794a 0.22 5.6 8.6 34.4 
794b 0.11 7.1 9.8 35.1 
794c 0.12 8.1 11.8 39.1 
795a 3.26 2.97 0.07 8.3 9.54 9.5 31.4 
795b 0.11 8.1 4.78 8.9 31.0 
796a 2.89 4.36 8.2 10.8 38.1 
796b 8.3 10.1 36.5 
797 8.2 4.69 11.5 39.3 
798a 4.30 3.60 1.46 6.6 15.8 53.0 
798b 0.55 6.5 21.6 51.2 
799a 4.04 3.23 0.29 6.1 16. 7 47.1 
799b 3.51 2.93 0.16 6.1 18. 3 49.8 
800a 0.12 5.9 18.0 48.2 
800b 0.09 6.1 20.8 49.7 
801 0.16 7.5 50.8 78.2 
802a 0.12 8.2 3.95 22.8 51.6 
802b 2.22 2.88 0.15 8.4 18.0 43.1 
802c 0.15 8.2 13.79 17.6 42.6 
802d 2.69 1.77 0.16 8.2 16.5 41.1 
802e 0.12 8.2 11.88 15.2 38.8 
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APPENDIX S. SETTLING RATES FOR KECHANICAL 
ANALYSIS—WENTWORTH SCALE 
362 
2 4 jim 
°c 
Min/ 
10 cm 
Min/ 
5 cm 
Min/ 
2 cm 
Min/ 
10 cm 
Min/ 
5 cm 
Min/ 
2 cm 
Min/ 
10 cm 
15 651 325 130 163 81 32.5 40.7 
16 515 257 103 129 64 25.7 32.2 
17 502 251 100 125 63 25.1 31.4 
18 489 245 98 122 61 24.4 30.6 
19 477 238 95 119 60 23.9 29.8 
20 466 233 93 116 58 2 3 . 3  29.1 
21 454 227 91 114 57 22.7 28.4 
22 444 222 89 111 55 22.2 27.7 
23 433 217 87 108 54 21.7 27.1 
24 423 212 85 106 53 21.2 26.5 
25 414 207 83 103 52 20.7 25.9 
26 404 202 81 101 51 20.2 2 5 . 3  
27 295 198 79 99 49 19.8 2 4 . 7  
28 387 193 77 97 48 19.3 24.2 
29 378 189 76 95 47 18.9 23.6 
30 370 185 74 93 46 18.5 23.1 
31 362 181 73 91 45 18.1 22.7 
32 355 176 71 89 44 17.8 22.2 
33 348 174 70 87 43 17.4 21.7 
34 341 170 68 85 43 17.0 2 1 . 3  
35 334 167 67 83 42 16.7 20.9 
363 
8 am 16 um 32 |j,m 64 um 
Min/ 
5 cm 
Min/ 
2 cm 
Kin/ 
10 cm 
Min/ 
5 cm 
Min/ 
10 cm 
MiV 
10 cm 
1 am 
Hr/cm 
0.5 f^m 
Hr/cm 
20.3 8.1 10.2 5.1 2.5 0.63 4.338 17.352 
16.1 6.4 8.0 4.0 2.0 0.50 3.433 13.771 
15.7 6.3 7.8 3.9 2.0 0.49 3.346 13.379 
15.3 6.1 7.6 3.8 1.9 0.48 3.262 13.046 
14.9 6.0 7.5 3.7 1.9 0.47 3.181 12.723 
14.5 5.8 7.3 3.6 1.8 0.46 3.104 12.414 
14.2 5.7 7.1 3.5 1.8 0.44 3.029 12.116 
13.9 5.5 6.9 3.5 1.7 0.43 2.958 11.829 
13.5 5.4 6.8 3.4 1.7 0.42 2.888 11.554 
13.2 5.3 6.6 3.3 1.7 0.41 2.822 11.286 
12.9 5.2 6. 5 3.2 1.6 0.40 2.757 11.031 
12.6 5.1 6.3 3.2 1.6 0.40 2.698 10.783 
12.4 4.9 6.2 3.1 1.5 0.39 2.636 10.544 
12.1 4.8 6.0 3.0 1.5 0.38 2.579 10.314 
11.8 4.7 5.9 3.0 1.5 0.37 2.523 10.090 
11.6 4.6 5.8 2.9 1.4 0.36 2.469 9.875 
11.3 4.5 5.7 2.8 1.4 0.35 2.417 9.667 
11.1 4.4 5.5 2.8 1.4 0.35 2.367 9.467 
10.9 4.3 5.4 2.7 1.4 0.34 2.318 9.273 
10.6 4.3 5.3 2.7 1.3 0.33 2.271 9.090 
10.4 4.2 5.2 2.6 1.3 0.33 2.226 8.902 
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APPENDIX F. LINE FORMULAE FOR POLYFIT CURVES 
Statistical model: 
Y := Coef(O) + Coef(l)X + Goef (2)X^ 
Numerical values for coefficients are in 
Soil Goef(O) Coef(l) 
Fine clay 
Gara 
Lester 
LS Paleosol 
Ladoga 
Mystic 
Keswick 
Medium Clay 
Gara 
Lester 
LS Paleosol 
Ladoga 
Mystic 
Keswick 
7.24162 
2.88321 
1.50826 
.491326 
15.5398 
64.8085 
14.8004 
15.5324 
5.36970 
1.79373 
6.62319 
4.93513 
8.87939 
8.22174 
7.71128 
9.94931 
8.25099 
39.3090 
8.71977 
10.0748 
6.65983 
5.04103 
8.74708 
8.32060 
2.4192OE-I 
5.74375E-I 
5.OI225E-I 
6.99367E-I 
-4.6753IE-I 
-4.09730E-0 
1.675295-1 
4.88460E-2 
3.25053E-I 
7.13424E-1 
5.38278E-I 
7.82382E-1 
1.7I636E-I 
2.21800E-1 
2.02357E-1 
-2.33703E-I 
-8.68414E-2 
-2.37497E-O 
2.75040E-1 
5.53337E-2 
1.68440E-1 
3.4425OE-I 
I.86928E-I 
2.48598E-1 
+ Goef(3)X^ + Goef(4)X^ 
computer format: l.OOOOOE-1 - 1.00000x10 
Coef(2) Coef(3) Coef(4) 
-I.8388IE-3 
-6.57837E-3 
-5.72837E-3 
-I.I5703E-2 
8.37844E-3 
7.80500E-2 
-3.44070E-3 
1.03652E-3 
-3.44070E-3 
-I.I724IE-2 
-5.43758E-3 
-I.I383IE-2 
-1.19355E-3 
-I.9087IE-3 
-2.32062E-3 
1.06174E-2 
2.7558SE-3 
4.66754E-2 
-3.198r2E-3 
3.01666E-3 
-1.61565E-3 
-5.36545E-3 
-I.47217E-3 
-2.97428E-3 
3.53996E-6 
2.59188E-5 
1.91417E-5 
7.68948E-5 
-3.391449-5 
-5.34615E-4 
6.44180E-6 
-2.26539E-5 
9.53399E-6 
6.66260E-5 
1.40874E-5 
5.8278IE-5 
2.14498E-6 
5.52175E-6 
7.I9I66E-6 
-I.I99O8E-4 
-1.24222E-5 
-3.28054E-4 
9.62829E-6 
-4.42336E-5 
4.2I65OE-6 
3.OO6I3E-5 
3.46942E-6 
1.4633iE-5 
3.340093-8 
-I.78596E-7 
1.21459E-6 
7.57446E-8 
-I.23036E-7 
-1.00724E-7 
-5.0399IE-9 
3.93045E-7 
7.65658E-7 
1.40218E-7 
-5.5697OE-8 
-2.5447OE-8 
Coarse clay 
Gara 
Lester 
LS Paleosol 
Ladoga 
Mystic 
Keswick 
Total clay 
Gara 
Lester 
LS Paleosol 
Ladoga 
Mystic 
Keswick 
Very fine silt 
Gara 
Lester 
LS Paleosol 
5.89636 
6.4966 
3.16222 
2.99962 
2.69248 
-6.05303 
2.20004 
2.75240 
4.01545 
2.93610 
3.59909 
2.03480 
25.3858 
23.0120 
25.4559 
21.7395 
28.1110 
18.6301 
33.1291 
29.9575 
16.6159 
12.6087 
25.0759 
19.3524 
3.66690 
3.69638 
3.97468 
3.91762 
4.86895 
4.77708 
-3.12805E-2 
-7.69I86E-2 
-3.80544E-2 
-6.37342E-3 
1.23975E~1 
7.68282E-1 
9.77367E-2 
8.I7686E-3 
1.35669E-2 
I.2079IE-I 
-3.9I237E-3 
2.22293E-I 
9.78I86E-3 
6.43413E-2 
2.88674E-3 
8.16618E-2 
4.97829E-2 
3.48407E-1 
3.53IO6E-2 
2.46472E-1 
2.01470E-I 
4.67543E-I 
2.89726E-I 
6.88752E-1 
5.IO9OIE-4 
-1.66680E-4 
-2.92264E-4 
9.I7I96E-4 
-2.41049E-3 
4.830373-4 
1.62641E-4 
8.I327IE-4 
8.34302E-4 
1.05685E-4 
1.16972E-3 
I.35368E-2 
1.24795E-3 
1.28552E-3 
3.17502E-4 
2.81774E-3 
2.51439E-4 
5.25823E-3 
3.6690OE-6 
I.83596E-4 
2.3809IE-6 
2.88622E-4 
1.86002E-4 
2.09919E-3 
7.O3576E-4 
3.53752E-3 
I.29598E-3 
4.90913E-3 
I.9863OE-3 
7.44704E-3 
I.43305E-7 
2.09123E-6 
I.27002E-7 
4.52177E-6 
I.O8373E-6 
1.96217E-5 
-2.389I6E-7 
-3.31IOOE-7 
-3.47887E-6 
5.7553OE-6 
2.62249E-6 
9.I5OOOE-5 
3.943I6E-6 
-1.80127E-4 
1.01202E-6 
1. 82444E-5 
-9.2I888E-7 
4.00288E-5 
4.II277E-IO 
7.4324IE-8 
4.22073E-10 
I.53383E-7 
4.81805E-8 
3.53558E-6 
1.511OIE-6 
1.42013E-5 
2.18534E-6 
1.85987E-5 
3.46204E-6 
2.83119E-5 
1.24333E-11 
-9.0550IE-10 
3.49965E-II 
2.38346E-9 
4.66954E-10 
3.42583E-8 
4.585I6E-9 
-2.85558E-8 
-2.15598E-7 
5.71576E-8 
-3.71369E-8 
-9.3339IE-8 
-8.12477E-12 w 
ON 
-8.35743E-IO 
-I.787O2E-8 
-2.33886E-8 
-3.542O9E-8 
1.OO9O2E-I3 
-3.39436E-I3 
-8.O9798E-I2 
Ladoga 
Mystic 
Keswick 
Fine silt 
Gara 
Lester 
LS Paleosol 
Ladoga 
Mystic 
Keswick 
Medium silt 
Gara 
Lester 
LS Paleosol 
Ladoga 
Mystic 
Keswick 
3.60207 
3.66440 
3.15270 
2.82878 
3.06016 
3.35631 
5.23882 
5.43587 
5.42404 
5.75952 
7.92479 
8.56392 
5.49092 
5.18201 
4.61498 
4.65012 
4.80585 
4.79401 
9.60391 
9.54689 
10.5147 
11.1766 
14.7529 
17.0034 
9.75562 
9.40114 
8.36578 
8.41797 
6.17034 
7.05272 
6.2773OE-4 
-3.4959IE-3 
•2.68500E-4 
2.12386E-2 
I.5012OE-3 
-1.90554E-2 
1.06453E-3 
5.59365E-3 
I.95419E-3 
•5.15675E-3 
•2.71044E-2 
-4.72356E-2 
3.57779E-2 
5.63449E-2 
-2.49982E-3 
•4.83326E-3 
I.52593E-2 
1.60843E-2 
•1.02034E-2 
•8.89293E-3 
•6.06857E-3 
•2.OO986E-2 
7.56743E-2 
•1.46561E-1 
8.08427E-2 
1.04444E-1 
3.03149E-2 
2.68497E-2 
•5.23477E-4 
•6.20408E-2 
9.I9OI9E-6 
4.61522E-5 
1.57026E-5 
2.76354E-4 
7.15185E-5 
3.54072E-4 
2.76102E-9 
•2.4506IE-7 
•3.O3023E-8 
1.20643E-6 
-I.68838E-7 
-1.45464E-6 
3.48975E-10 
•1.89054E-9 
I.83277E-9 
9.7I683E-7 
1.59048E-5 
9.7I6S3E-7 
2.48670E-5 
5.25905E-5 
1.81564E-4 
2.17078E-4 
4.93IO3E-4 
5.69736E-5 
8.866O6E-5 
7.25481E-5 
8.38393E-5 
-1.31222E-10 
-6.26693E-9 
1.333452-10 
-1.36743E-8 
-I.27203E-8 
-2.478I7K-7 
3.8941OE-7 
1.62544E-6 
-I.32869E-7 
-2.768I3E-7 
9.35872E-8 
I.44969E-7 
6.74459E-I3 
I.99569E-I2 
5.6340IE-II 
•1.74054E-9 
2.05116E-I0 
•7.32402E-11 
VJJ 
O 
-o 
4.555I7E-6 
2.33309E-7 
4.02833E-6 
5.50087E-5 
1.53422E-4 
6.07577E-4 
3.77406E-4 
6.94154E-4 
1.92748E-4 
I.45692E-4 
7.I5263E-5 
9.12403E-4 
•5.15548E-10 
I.25983E-9 
-6.31641E-10 
•2.78744E-8 
-3.73658E-8 
•8.65206E-7 
5.54863E-7 
I.97325E-6 
2.7586IE-7 
6.21016E-8 
-I.71457E-7 
-4.00254E-6 
-I.95157E-I3 
3.93754E-12 
I.98389E-10 
1.99733E-9 
3.04601E-10 
5.46081E-9 
Coarse silt 
Gara 16. 
16. 
Lester 14. 
14. 
LS Paleosol 18. 
21. 
Ladoga 18. 
17. 
Mystic 16. 
17. 
Keswick 12. 
14. 
Very coarse silt 
Gara 11. 
12. 
Lester 12. 
15. 
LS Paleosol 8. 
7. 
Lado ga 11. 
11. 
Mystic 13. 
Keswick 
15. 
10. 
11. 
Sand 
Gara 26. 
27. 
Lester 25. 
24. 
LS Paleosol 16. 
20. 
-2.88700E-2 
-4.26475E-2 
7.20364E-3 
4.27825E-3 
-9.60897E-2 
-2.01936E-1 
1.41360E-1 
1.56039E-1 
-1.09366E-2 
-8.46124E-2 
-7.41490E-2 
-2.05612E-1 
-1.03417E-2 
-2.64005E-2 
-1.28723E-2 
-7.01667E-2 
-2.52237E-3 
1.20834E-2 
1.22242E-2 
1.90060E-3 
-6.31382E-2 
-1.51516E-1 
-3.83318E-2 
-1.28061E-1 
4.26021E-2 
1.70049E-2 
7.02505E-3 
1.O6546E-2 
1.45659E-1 
1.64807E-2 
0944 
6938 
5972 
7352 
5372 
8977 
1672 
9467 
3445 
4541 
4313 
3169 
3557 
0544 
6962 
3992 
23253 
76882 
4281 
5831 
9369 
2680 
5593 
8463 
1766 
2903 
0792 
9079 
1259 
2272 
1.26048E-5 
5.80405E-5 
3.603IOE-6 
7.02678E-6 
2.OO6O9E-4 
8.78736E-4 
4.397I6E-4 
6.36727E-4 
4.04158E-5 
1.04089E-3 
4.36623E-4 
2.23572E-3 
4.39446E-6 
5.73525E-5 
7.69706E-6 
2.15885E-4 
3.20756E-6 
9.67822E-5 
9.I9988E-5 
2.30550E-4 
3.78568E-4 
1.5787OE-3 
2.22437E-4 
I.45040E-3 
I.95257E-5 
6.48894E-5 
4.56483E-6 
1.77535E-5 
2.OOO63E-4 
6.27542E-4 
-1.42249S-9 
-2.OO87IE-8 
5.05834E-10 
-5.I7453E-9 
-4.90704E-8 
-I.29517E-6 
4.53876E-7 
1.3360BE-6 
-1.51732E-7 
-4.6966IE-6 
-7.49223E-7 
-8.93628E-6 
-4.95728E-IO 
-2.225IOE-8 
-1.18080E-9 
-I.I243IE-7 
1.038IOE-9 
1.71607E-7 
-2.93076E-7 
-9.I3506E-7 
-6.947OOE-7 
-6.14653E-6 
-3.86087E-7 
-5.97412E-6 
2.2216OE-9 
-3.24555E-8 
7.06520E-I0 
7.75428E-9 
4.55314E-8 
-1.46304E-6 
2.05168E-12 
8.21015E-I3 
2.96227E-IO 
-I.2423OE-9 
6.47632E-9 
I.I6698E-8 
2.39142E-12 
I.60797E-II 
-4.08764E-11 
8.7367OE-IO 
7.7687OE-9 
7.96516E-9 
3.81184E-12 
-1.01865E-12 
3.61525E-IO 
Ladoga 
Mystic 
Keswick 
Reaction 
Gara 
Lester 
LS Paleosol 
Ladoga 
Mystic 
Keswick 
16.2057 
20.0083 
34.0545 
35.7762 
35.4605 
36.6501 
5.68784 
5.60876 
6.16438 
5.96126 
7.36072 
7.49356 
5.94024 
6.24215 
6.26S54 
6.48777 
5.53757 
6.24631 
-2.88513E-I 
-5.41684E-1 
-I.3950OE-I 
-2.538I6E-I 
-I.94419E-I 
-2.7735IE-I 
4.77559E-3 
6.59312E-3 
3.59004E-3 
7.89536E-3 
5.93057E-3 
I.74639E-3 
-5.91465E-3 
-2.60154E-2 
-4.40466E-3 
-1.916o4E-2 
7.42593E-3 
-4.19847E-2 
Quartz/feldspar ratio, very coarse silt 
8.65797 
9.40361 
4.51769 
4.40544 
Gara 
Lester 
LS Paleosol 
Ladoga 
Mystic 
Keswick 
6.95632 
6.88042 
3.14214 
3.33598 
4.65062 
4.65283 
8.50013 
8.11734 
-5.62645E-2 
•8.85754E-2 
-2.743392-2 
-I.95788E-2 
-5.33080E-2 
-4.83904E-2 
-2.26737E-2 
-3.7II2IE-2 
-4.02046E-2 
•4.04103E-2 
-6.35293E-2 
-3.41019E-2 
1.55519E-3 
4.95294E-3 
9.00984E-4 
2.45334E-3 
1.24003E-3 
2.37497E-3 
2.08401E-6 
8.07789E-6 
1.6697IE-6 
I.73138E-5 
1.03412E-5 
1.64654E-5 
I.II693E-4 
3.81461E-4 
7.53669E-5 
2.75743E-4 
7.63133E-5 
7.52519E-4 
1.57549E-4 
4.25266E-4 
1.07199E-4 
7.01905E-6 
2.49797E-4 
1.84862E-4 
I.27947E-4 
3.37682E-4 
2.14215E-4 
2.I7776E-4 
2.80149E-4 
1.91689E-4 
-2.45663E-6 
-I.76717E-5 
-1.28461E-6 
-8.3365IE-6 
-2.O3399E-6 
-7.I987IE-6 
2.34896E-IO 
2.69714E-9 
2.28975E-10 
8.5888IE-9 
2.45705E-9 
-4.64067E-8 
-2.27072E-7 
-I.43508E-6 
-I.52592E-7 
-1.06284E-6 
-2.20516E-7 
-3.29769E-6 
-I.14345E-7 
-8.IO75IE-7 
-1.40241E-7 
2.8OO96E-7 
-3.4915IE-7 
-6.3532IE-8 
-2.OO56OE-7 
-1.17488E-6 
-3.45935E-7 
-3.65712E-7 
-3.57313E-7 
I.9763IE-6 
2.14253E-8 
1.00487E-8 
7.36177E-9 
-2.70659E-I3 
-1.20829E-12 
I.I7IOOE-II 
I.7OIO9E-9 
I.29707E-9 
4.386I9E-9 
4.89IO5E-IO 
-5.55934E-10 
-3.97469E-10 
I.3979IE-9 
3.37796E-II 
-3.54103E-9 
Quartz/feldspar ratio, verv  ' fine sand 
Gara 6.39669 -3. 38435E-2 
Lester 
6.57353 -4.I5066E-2 
5.28193 -2.02629E-2 
4.87146 8.46120E-3 
LS Paleosol 4.89038 -6.89588E-3 
5.30482 -3.22598E-2 
Ladoga 3.89114 -2.35509E-2 
Mystic 
3.85319 -2.07244E-2 
5.32834 -1.50367E-2 
5.38125 -2.OIO7IE-2 
Keswick 7.31161 -5.94356E-2 
7.69163 -9.04178E-2 
Organic carbon 
Gara 1.73208 -3.01697E-2 
2.29076 -6.14068E-2 
Lester 1.49692 -2.46730E-2 
1.81420 
-4.44837E-2 
LS Paleosol .479389 -7.386O8E-3 
.496498 
-8.52759E-3 
Lado ga 1.10482 
-I.77750E-2 
Mystic 
1.30375 -3.10412E-2 
1.64898 -2.87579E-2 
Keswick 
2.01038 
-5.27433E-2 
2.13343 -4.09568E-2 
2.52958 -7.07966E-2 
1.03307E-^ 
1.66800E-4 
3.I3805E-5 
3.3495IE-4 
2.37899E-5 
3.07825E-4 
I.II73IE-4 
7.06736E-5 
1.14348E-5 
7.76909E-5 
3.13487E-4 
7.809I8E-4 
•7.67882E-8 
•2.41952E-7 
•2.64466E-9 
I.5344IE-6 
7.76685E-8 
-I.37676E-6 
•I.53179E-7 
3.55564E-8 
1.14712E-7 
-2.80998E-7 
-5.13515E-7 
•2.79050E-6 
1-15999E-10 
•2.0329IE-9 
2.02196E-9 
•2.73658E-IO 
8.45127E-IO 
3.42343E-9 
1.77399E-4 
6.38218E-4 
I.34157E-4 
3.95869E-4 
4.66213E-5 
6.4519IE-5 
9.72767E-5 
2.76110E-4 
1.56843E-4 
4.81155E-4 
2.37083E-4 
6.76852E-4 
•3.16293E-7 
-2.6327IE-6 
•2.I3I93E-7 
I.36049E-6 
•8.06431E-8 
•1.76155E-7 
-I.54957E-7 
-9.58I89E-7 
•2.51392E-7 
-I.72027E-6 
-3.97869E-7 
-2.51867E-6 
3.73249E-9 
1.56835E-9 
I.59929E-IO 
I.1358OE-9 
2.09402E-9 
3.I8121E-9 
w 
-o 
o 
Geometric mean diameter 
Gara 18.5659 -1. 58O73E+O 
24. 7510 -4.6I85IE+O 
Lester 17.9543 -1.35070E+0 
19.6019 -2.41939E+0 
LS Paleosol 11.5495 -I.36527E-I 
10.5721 3.589IOE-I 
Ladoga 9.35846 -5.51282E-1 
10.6916 -I.47252E+O 
Mystic 19.8435 -9.IOO5IE-I 
22.6474 -2.86874E+ 0 
Keswick 16.1472 -1.54620E+0 
18.3274 -3.O96O9E+O 
Arithmetic mean diameter 
Gara 
Lester 
LS paleosol 
Lado ga 
Mystic 
Keswick 
46.6791 
57.6085 
39.5051 
41.4279 
27.1772 
26.0521 
27.8203 
31.2639 
46.0980 
48.5553 
44,4656 
46.7747 
-2.94026E+0 
-8.40639E+0 
•7.06460E-1 
•1.95365E+0 
I.49549E+O 
2.06704E+0 
-2.31299E+O 
4.69267E+O 
•1.69933E+0 
-3.41592E+O 
-2.22059E+0 
-3.86214E+0 
1.00 514E-1 
4.16879E-I 
8.15336E-2 
2.25303E-I 
1.845G5E-2 
7.58328E-2 
4.44834E-2 
1.69485E-1 
5.66410E-2 
3.25337E-I 
9.72388E-2 
3.IO293E-I 
•1.5947IE-3 
-I.2663IE-2 
-1.35465E-3 
-7.78705E-3 
1.35597E-3 
3.62827E-3 
-8.19819E-4 
-6.447552-3 
-8.74059E-4 
-I.32053E-2 
-I.63007E-3 
-1.13424E-2 
I.22336E-4 
9.07912E-5 
•2.87528E-5 
7.9497OE-5 
I.7636OE-4 
1.38557E-4 
I.93202E-I 
7.62464E-1 
3.9553OE-2 
2.07336E-I 
7.7020IE-2 
I.43208E-I 
1.40912E-1 
4.638072-1 
1.08112E-1 
3.44473E-I 
1.41658E-1 
3.673I3E-I 
-3.O6958E-3 
-2.29856E-2 
-6.16639E-4 
•8.12346E-3 
1.82982E-3 
4.4512IE-3 
-2.36208E-3 
-1.68992E-2 
•1.65656E-3 
-I.24636E-2 
-2.35663E-3 
-I.25434E-2 
2.2013IE-4 
1.05956E-4 
•3.3170IE-5 
2.05350E-4 
1.5456IE-4 
1.46752E-4 
VjJ 
-o 
